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(54) Hi* : PROCESS FOR PRODUCING URINARY TRYPSIN INHIBITOR AND DOMAINS THEREOF, NOVEL POLYPEPTIDE 
RELATED TO THE BOTH. AND PROCESS FOR PRODUCING THE POLYPEPTIDE 



(S4)«*i<0*# Btt h >t X9-H£U<t<r) K>-f^ii|#S, AWzttih cHiI^6*MJM' !> K>j 



A process for producing a urinary human trypsin mhfcitor (UTT) and domains thereof by using a yeast of 
the genus Fichia as the host celt an expression system related thereto; a novel polypeptide at least having the amino 
acid sequence represented by formula (I) in the specification; a DNA coding for the same* as expression vector 
containing the DNA; a transfonnant containing the vector, and a process for produont the polypeptide. The above 
trn, expression system of each domain thereof, and process for producing the UTI and dopains thereof enable UTI 
and domains thereof to be mass-produced readily and efficiently. The use of the expression system facilitates the 
preparation of variants or derivatives of UTI and so forth and contributes to the development of novel medicines such 
as a protease inhibitor. The invention also provides a novel useful polypeptide which is more excellent in elastase 
inhibitory activity than natural UTI and can be mass-produced. 
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OKuni t zSHV-r^^f+TSPS^miMtLTigfE^I^^^r: 
IStf'j^T'f h\ 'J ^7"f K£o- KT SDN A, £I*DNA£*r-f -5^ 

^T'T >^-o^ + >- 6. W >*-o-f*:/- 8s Ma^H* (TNF) 3 
©«■«■* f tl, *©£*tLTffl«, «»?©#*#©«*• 

fSttftsMS::*. C©J:?tt£*Ui»»ttjfiiffrt«S£«B (D I C) 

(Multiple Organ Failure :MOF) £MU **tfffitt*9l*€C"r, 
fl»rT©&ffi©a£fr£MOF<PD I C*©±#fl»^©»ffT1*«tttt*li 
(1) «Brfr^^#^©J«»©*lf*<, «*BKft«KittTT**, (2) ftfeftii 

«ttfk*nfc»+«ottajr"5X7^^— eawE) *j»nMoJis©ffiajTsx 

*7X9-M (HPE ) |fi^Df7-WII4t4*©I.*i:*5. Kot« m& 
SPOfe*r«*jftJEIDW{:*Oitff*»«ir*»fc, ^DfT- t?©tt*©Zo© 
77n-fA<%*.£nT;n* 0 LfrLro#©77o-f-?tt**©H*a<M5L 
Tl>**<f\ ittf*<ll«T**»tt^t)ir»«»»©ll!*A < H«T*0. Stt 
Tliii«|l»fe^J6T»#©T^a-f-^W»i:«'=>nTl^o 

***«.£©{>£, 3l£> J»2fc<:ft$£n*ifcffi©fcjf-ci*, fiftx©^? 
of T-tV > 1 t**-<f\ 4{*(fi«-TA*aE&tt^nf 7-trV > 1 t* 

affiant*, u^u mffun+izitxvxf— trH*stt**-r«»]W& 
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OfcLt, al-7>f- h 'J (al-AT) kUTI W^ns*', ^ttl 

ff«ti#x5**-tfiittUa:&ttffl*iStt**T-a<* Sttgt^<:«koT§gc* 

— UT 1 ©x5**--tflMFiSttl*al-ATKJfc'<TPl^ 
i^o UT Kit hJR*J:0&«3n**eKtt©-C\ **i:£arf6* 
£ c (2S!tm©ttftrt<BS-C& 0 „ * t^MWT^-XSiZ fc«i>iS£©-S£ 
cfcfc«U». k hBjfcit^-f ;uxo«At^ 

o *©ww-«ic#»r -s r-ia l « < rune •=> ^, * * c 
u t i *>- <k k > -r >*cJ c <--en * iimst s*r&* »j K^ae^ i 

£ CD * o C$£lIa D D t LTffiffi $ t\X V > 4 53147 a f7 - trV > 1 1* * - 
Kit, *fcT^*H«A#£tf»SftTt** 0 *ot, 4*«C^Df7-t> 

S61±7orT--trV > t £*-©**»££©«:&. £ f:lc:7Df 7— trffl 
*„ *^IW*x5X*--ifHMtt*irU »* L < li5E(:*fe^X? 
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#U J:0J|i«i5x;- t?71SStt£WU *?* l< <iM<: h 'J 7*y > 

, UT I 0-SU©7 S y»«-lHLTACST > y»ffttSUT I *>J:^«tt 

o^ttSUT H:±E©*ffltttt*£J!,ffiu ^i:^RidK$ 

(1) UT I OK u n i t zBK^>i©7;;B£»t3 - Kr««EW 

*»r«DNA*«r*t*T«»#«jsa^^^-., utiokuh i t z 

fi K>-f > 2©T * y 8E*|£=>- Kri«BE«*Wr"5DNA*«r« t* 
+ T1**«M^ ? * - % U T I ©7 $ y »EJ!I£ a - FT Stt*EM«*r 

*DNA£*W"f Sk'*7jRB#ffl3&||^*- 8 

(2) (1) lZ%n<D^?ftfr<DV*TWmm%%'<9!?-l!&KlZ&Ztltc 

(3) (2) lUett©e*7«B*£**u UTI©, ^£<Hl«0Ku 
ni t zfiKyo<07i;iBH«t«a»«tSt »*n***& 
*£tt*fi*«Wrr*c UTI©^tt< tt>l«©Kun i 
t z fi K> -f >©7 $ y HE*il£?rfS5GK ©«&££. 

( 4 ) >pti < t fcsC i T/T$*l*7 $ y »E?!!£*rr S C t 5 *r8** 

■J <1* Ko 
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WO 96/03503 



PCT/J?95/014J9 



Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Cly-Pro-Cys- 

lle-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Cly-Thr-Ser-Met-Ala-Cys-Glu-Thr-Phe-Gln- 

Tyr-G I y-Cl y-Cys-Me t-G I y-Asn-Cl y-Asn-Asn- (st; I ) 

Phe-Va I -Thr-G 1 u-Ly s-Gl u-Cys -Leu-G 1 n-Thr- 

Cys 

Thr-Val-Ala-Ala-Cys-Aso-Leu-Pro-Ile-Val 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-lle-Gln-leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (sCl 1 1) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

G 1 y-Asp-G 1 u-G 1 u-Leu-Leu-Arg-Phe 
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Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr-Ser- 

Ala-Gl y-Pro-Cys- I le-Ala-Phe-Phe-Pro-Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-llet-Ala-Cys- 

G iu-Thr-Phe-G ln-Ty r-Gl y-Gl y-Cy s-Me t-Gly- 

Asn-G 1 y-Asa-Asn-Phc-Va 1 -Thr-Gl u-Lys-G 1 ir 

Cys-Leu-Glo-Thr-Cys-Arg-Thr-Val-Ala-Ala- 

Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro-Cys- 

Arg-Ala-Phe-lle-GlQ-Leu-Trp-AU-Phe-Asp- 

Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe-Pro- 

Ty r-G 1 y-G I y-Cy s-G 1 n-Gly-Asn-G 1 y-Asn- Lys- 

Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (2$tX) 

Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-leu-Arg-Phe 

Ala-Val-Leu-Pro-Gla-Glu-Glu-Glu-Gly-Ser- 
Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- ( * n) 
Lys 
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Ala-Val-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 

Gly-Gl y-G 1 y-G I n-Leu-Va 1-Thr-G 1 u-Va I -Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-lle-Ala-Phe-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-llet-Ala- 

Cys-G 1 u-Thr-Phe-G 1 o-Ty r-G 1 y-Gl y-Cy s-Ue t- 

Gly-Asn-Gly-Asn-Asn-Phc-Val-Thr-Glu-Lys- 

G 1 u-Cys-Leu-G 1 n-Thr-Cy s-Arg-Thr-Va l-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro- 

Cys-Arg-Ala-Phe-lle-Gln-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Tyr-G 1 y-G ly-Cys-G ln-C 1 y-Asn-C 1 y-Asn- 

Ly s-Phe-Ty r-Ser -G I u-Lys-G 1 u-Cy s-Ar g-G I u- C ^ I V) 

Ty r-Cy s-G I y-Va 1 -Pro-G 1 y-Asp-Gl y-As p-G 1 u- 

Glu-Leu-Lcu-Arg-Phe 

(5) »>C«i7 7s9 — tri:»T Z&miS&ZmT * (4) Eeolfi&tf'.W 

(6) M7$/>ic*tr<5B»iStt**U a^&£UT licit LTSfftfx 

5x9— etc»r<5B*»tt*<iia*nyi (4) u^?* k. 

(7) (4) - (6) ©l>rnfrKEtt©ff«# , ; A S? , f' K*a- KT-5BSE 

a * c t t -r * d n A, 

(8) (7) E«©DNA***T*Cfc*1MkfcT*'*7*-. 

(9) . (8) ©^^^-T«<E8l$n^K«W*. 

(10) ( 9 ) EftO£fte**€*ft LT, ( 4 ) - ( 6 ) EftOSrB* 'J ^ 

(4) ~ (6) E*©«r«* 'J*?* !<©«;&£• 
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^Sie^'J^) 5 " *««U:, TEit (ID or y»E?»I£:>- KfSttgefl.* 

g£ <* n ^ ^ * - c rssicft $ n z z t £ r <© 

Ala-Va 1 -Leu-Pro-Gln-Gl u-Gl u-G I u-G 1 y-Ser- 

Gly-Gly-Gly-Gla-Leu-Val-Thr-Glu-Val-Thr- 
lys 

CHlionilLttKH] 
12 Hi, *«J:0**Sn/tUTIO-*«lie^rHT'** ( Watcher. E 
and Hochstrasser. K. . Hoppe-Seyler' s Z. Physiol. Chem. . 362. 1351. 1981) 

H2tt« UTIOKuni t zSKy-f > li'itfKun i tzSF^>2 

0 3 14, ^o-->rL/iUT I cDNACDiSSEfl (- 2 0-2 4 0 ) £^ 
"f@T£>5 0 SSS^-li, J. F. Kauoeyer^. Nucl. Acads Res. 14(20). 7839-78 
50 (1986) ®n&tZ'&^tz 0 

12 4 14, ?d-- >7UcUT I cDNA©ifi$E*l < 2 4 1 - 5 4 0 ) £,t 
"fST&So ££Ml4* J. F. Kauteyertf. Nucl. Acads Res. 14(20). 7839-78 
50 (1986) ©flteirfcofco tits, B+©»W**-r Mi, *WI«rttfflU 

0 5{i> ^D-->rLfcUT I cDNA©££E?iJ ( 5 4 1 - 7 8 0 )^ 
-f0Tfc© o £$#^(4, J.F.Kaumeyer^. Nucl. Acads Res. 14(20). 7839-78 
50 (1986) OSScfilof:, UT I © c DN Afr ZiRlfotzT i J »E*»J£T&K 

0 6 14, ^o-->/L/iUT I c DNA0£$E$q (781- 1 0 2 0 )* 
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7j*T0Tfc«o SI*^lt, J.F.Kaumeyer^. Nucl. Acads Res. 14(20). 7839- 
7850 (1986) CgfClt-j/:, UT I Oc DNAfri*ftf:7 ; ;KEMS78 

0 7(1, 7o—=.>rUfcUT I cDNA©££E*l (10 2 1- 1 2 3 5 ) 
*^1"0T*So ifi^S^-li^ J.F.KaumeyerS. Nucl. Acads Res. 14(20). 783 
9-7850 (1986) C8Si:io/: e UT 1 © c DN AfrZXtotzT I J g*K?'!*:~ 

0 8(1, UT 1 ©N*8S£=>- K-T5««, C***3- Kr5ffl«0ttS*£ 
$E5«J*/Tl"HT*4o 
0 9(i> #7/Bbe I -ER I ®**I8**r0-C**o 

0 1 Oil, #7/Bbe I-ERIfrbpUTl - N©t»*IS**r0T* 

13 1 Hi, #.7/BbeI-ERIfr«9pUTI - C©*«IS*^*0?£> 

So 

01211, pUTI N-C©lt«IS£*-r0T&*o 
Bl 3li, pUTI N-C/ERl*iIt4Il*/Tt0t*5c 
01411, PUT I N-C/ER I fc«fctfp AO 8 0 7 N©*IIM**tt!0, 
fcd:tfpHH3 1 0©HI«IS**TBT**o 

01 511, SUC 2 ^7+A©*»EH**-fB*ca*. 

01 6(1, UTl©Kun i t zflKZ-f > 1 ©CfcUfca- K******* 
•5£figDNA©£*E?iJ£*-rB?**o 

01 7 11, U T I © K u n i t zS K>-f > 2©N*«£ = - KT*fB**?i 
•j£f£DNA©E$E?iJ£*T0T<&*o 

0 1 811, UT I ON^^f FWKun i tzfiKM>l i'<t^Ku n 
i t ziF>^>2©Jft^-7 h*ij*T0T** o B«K *K;»-r >©ffl* 
HUT I ©7 ^ ySITOU:, 
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01 9ii, phh3 o 5GHtmT.mii£vz<Dmm%ibmz7FT 0t*s o 

02014, phh3 i zc>$m&mmz7Pt®'c$)Z 0 

02 ii4, phh 3 o s<Dft%Tmk&u*<D$m&%mmz*?®?$>z e 

02214, phh3 i Avvmmiz&mzfF-rmxjbZo 

02 3 (4, ffifilntact-rUT I ©H P L C -C P COzfu ? 7 f 

02 4 14, !M!rD2©HPLC-CPCoyo7T-r^*^rB'C*'5o 

02 5(4, mutagenic primerCffl WcS^c-fcTf:?" 0T£><5 O 

0 2 6 14, p H H 3 3 4 ©$*£Ig£*f 0T*> *, 

0 2 7(4, Ep 1— UT I, ^*SUT I<0?O7; >THM:©$?*#X7;2. 

* - -tfia* 1- n t * kw mrh i o 

02 8(4, UTl©Kuni t zfihV^> 1 ©N*«fflCfl1inStt/c 2 1 T 
5 KT* 5' *ifi*<=>Ec 0 5 2 I -fr-f h *T©WKK«£T -5 

£jjSDNA©E£E?(l£^T0T**o 0*, □TH^faStt, PvuII^-< 

02 9(4, pHH 3 3 6 ©*«ia*? J:tf*©*IMI*J6ia*^'j-HT«*. 

03 0(4, pHH 3 3 9©mx»J:C5'e©ftlHMifeia^rH'C««. 
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So UTIIi^D], t hKti^o^a (Proksch)*©^ft (Proksch G. J 
. m s J. Lab. Clin- Med.. 79 491-499 I, 1972^) t:$ bTtflBI • ft£!£ 

n^afitto^o^T— if-f >t f^-TJoo cm*, B*ta», 39g, 53 

-58 H, 1977*£) , ££<r Watcher. E *©8HtKJ:{}H 1 (^f-ftfltii^W 
T * c fc#JB«9tl"C^£ (Watcher. E and Hochstrasser. K.. Hoppe-Seyler' s 
Z. Physiol. Chem.. 362. 1351. 1981). ft, ® UZ&t9 >'<2©-&1t£li 

^^UT 1 li, 2oOltiifi«MCM«T*Ku n i t zfi Kj»-r l/frSafcL-T 
ttSo ?Ut>*>. UT I Kfc^Ttt, -JOKun i t zlh'^> 1 liUT I 
©NfcJMHMtKttEU N**fr*IM.T7$ y*M2 2-7 7 £ LT£8 
£ft**>©T*tK fe?-J!fCKun i t zflKy-T >2ttUT I©C*Mlfflff 
«i:ttIU N*»ANt,»x.TT $ 7 8-1 4 3iLT£«$tt*«>© 

(Hochstrasser. K. H. Hoppe-Seyler' s Z. Physiol. Chem.. 362, 1351, 

1981). 

ffl, DNASft;i£ (cDNAE»b7$y»EJ!!£?i£) cut* 
B JTO^UT IOKun i t zflK^-f > l&tfKu n i tzSKH>2lit 
tt*ftH2ICT**n*7$ y*EW*W«:ifc7MI*3n-a»* (J.F.Kaum 
eyer^. Nucl. Acids Res. 14(20). p7844-7845. 1986 : 7 > j »3^86. 87 &U= 
138 tt#*>><7fr£M*afi>£nfc7* y«EH CB 1 ) fclflSf *) • *56 
WTt^Kun i t zSK>>T> IfciC/Kun i t zfi K> -f > 2 fcli, UK 
ttl-c'ns© K*-f >£*tl€ft**T*o $yi, C©DNAffift*.i£<:<}:tt{i 
, UT I*M{b-?I*4 4 lttS^bttO 1 4 7 7 $ KLT^StK 
HCfc^Tlxl 4 7tt07^8£*«KkoE^f8££ttTWA 

l o 
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^ (Hochstrasser. K. Hoppe-Seyler' s Z. Physiol. Chem. . 362. 1351. 198 
l) 0 JioTittc^xyfigcUT IOI65l«-ff^*#, XmzAt>l\z§ffliztZ 

K u n i tzBK/'f>li , J:tfKuni t z 52 K > > 2 I* , -en*' 
ft*fc*ttJttt©7n^T-tfll3jStt**rT5 (Gebhard 4 Hochstraber , Pr 
oteinase Inhibitors , Barrett & SalvesenfiT EIsevier N 1986, p. 375 ) 0 

*J6Mli, UTIOKuni tzfiKM^lOT; y»E*!l*3- K'-f £J& 
&K?iJ£*rT*DNA£S*rf SS^?*-, UTIOKuni t zSKVf 

StfUT I ©7 i y BEJI*a- K1" S£I6Eyi| £*Tf SDN A £«f 5 

?0 



WO 96/03503 
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Ala-Val-Leu-Pro-Gln-Glu-Glu-Clu-Cly-Ser- 

G I y-G I y-G 1 y-G I n-Leu- Va 1 -Thr-G lu-Val -Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Al a-G 1 y-Pr o-Cys-Ue t -G 1 y-lle t -Thr-Ser- 

Arg-Ty r-Phe-Ty r-Asn-G 1 y-Thr-Ser-Ue t-Ala- 

Cys-Glu-Thr-Phe-Gio-Tyr-Gly-Gly-Cys-Met- 

G 1 y-Asn-Gly-Asn-Asn-Phe-Val-Thr-G 1 u-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro- 

Cys-Arg-Ala-Phe-Ilc-Gln-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-lys-Gly-lys-Cys-Val-Leu-Phe- 

Pro-Tyr-Gly-Gly-Cys-Gln-Gty-Asn-Gly-Asn- 

Lys-Phc-Tyr-Ser-G I u-Lys-G I u-Cys-Arg-G I u- 

Ty r-Cy s-G 1 y- Va 1 -Pro-G I y-As p-Gly-Asp-Glu- ( 5C V ) 

Glu-Leu-Leu-Arg-Phe 

Kuni tzSF^>l®7; yftE^irli. ftfcttKli&CDiWT^ ft 

Lys-Glu-Asp-Ser-Cys-Clfl-Leu-€ly-Tyr-Ser- 
Ala-Gly-Pro-CysHfet-Gly-ilet-Thr-Scr- Arg- 
Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala- Cys- 
Glu-Thr-Pbe-GlD-Tyr-Gly-Gly-Cys-Met- Gly- CiCVI) 
Asn-Gl y-Asa-Asn-Ptae-Val-Ttar-€ I u-Lys- G lu- 
Cys-Leu-Cla-Thr-Cys-Arg 

1 2 
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Thr-Va 1 -Ala-A la-Cys-Asn-Leu-Pro- 1 1 e-Val 

Arg-G 1 y-Pro-Cy s-Arg-A la-Phe-I 1 e-G 1 n-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (jS.11 I) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

Gly-Asp-Glu-Glu-Leu-Leu-Arg-Phe 

UTI©T; ygfcE?i!£3- Kf SDNAtli, aKDNA«S4»$i:t 

nfifof+Tisffao, ut i or s y»BH£*r*Be*£3sa*tf 

?5J:?<JDNA"e*fttfl^<£5tiiIJI*»t«DNAt*otUl', K 
uni tzSK^>l©7; yMW!£3-KT*DNAfcJ:tfKun i t z 
;iEHta- Ft5DNAi:o^Tt,H»T*5, 

UT I ©T > ;tE^3- K-T SDNAtLT, «F* I < li*©E£E?i|© 
HB*LTB3 7iMH7£«0MEH©9fc*»*6 6 1- 1 0 9 5 T^ 
n 5 SSEfl * *Tf * D N A T & *<, 

Kun i t z SI K^-f> 1 OT S y»EJI*3 - Kr SDN At LT, ff*L 
< tt*CD**EW©-« t LTH 3 7 £«©ifi£E*l© -5 $£«^f 7 2 

4-89i -e^sn-sttttfl*** *dna-c*s. 

£ fc„ Kun i t zSK>02©7; /MEW*3- KTSDNAfcLT, 
L < li-e©ia$E^©-SS t LT0 3 7bM0 7 £ft0£lE?il© -5 ^££t 
8 9 2- 1 0 9 5T*3tt*<WEfl**rf 6DNAT**. 

tt*>\ 3V>©»»*«"r*^ **9i-ci^±E*n'en<oDNAtt, u 

T1C7; y»E^^3- KL-5*%©r*ntf, 0 3 7!>Sia7ir/TSnsi£$ 
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ffc, ^KfSE^?*-!*, JiSSODNAKjlO^T, ISKDNA£tr*7Ri* 

7*d*-*- t LTIi, AOXl^o^-;- C#MBB 6 3-39584 
« (EP-A-244598) ) , DAS 7*0?-^-, SUSAOX 27*o^ 
(1fffl¥ 6 - 9 0 7 6 8*&*1 (EP-A-506040) ) ^^ffll>6 

i/Vi-i^?* KiLTIi, **-f >*W*— tr (SUC2) (#MBS 
6 0 - 4 1 4 8 8*£« (EP-A-1 27304)), a-7 7 ^- (#M 
B85 9 - 1 9 8 9 8 0 (E P - A- 1 2 3 2 8 9 ) ) CDJ: -5 ttflHgft 35© 

HSAOi/rt;Kyf K*fctt*©iMH* (#W!¥ 2 - 1 6 7 0 9 5 ^ 
&ft (EP-A- 3 1 9 6 4 1 ) K KTtolzUXLtzi/7+A,mM C^Bfl^F 1 
- 2 4 0 1 9 1 ^&fg (EP-A-329 1 27) ) ««^5; tjJ<T« S, 

*-*-il/CI*, AOX 1 C1$0flBB6 3 - 3 9 5 8 4 

(EP-A- 2 4 4 5 9 8)) ?$ffl^4;^W, «SiR«(lH I 
S4 (*S0flB8 6 1 - 1 0 8 3 9 1 (EP -A -180899)), URA 

3, LEU2, ARG4l*<«^n4, 

v - * - it ft* l*fc£&K»l!fe«fc* ?*«*ttffilllft{E? * # H V * £ ft 5 
o LT li^o^* K> G-4 1 8, ?07A7xi3-A, 7* 

(*, HIS4, URA3> LEU2, ARG 4*#*tf's>ft*, 
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•f I *fcli*©*Ku n i t zSF^ 

.LldD N A£fi?£ Molecular Cloning % a laboratory manua 

1 , Second edition. T.Uaniatis^ffl, Cold Spring Harbor Laboratory , 1989 

^SrtBKfe&ttii* 77iD^^I«S (Cregg J.T.^ Uol. Cell. Biol. 5. 3 
376-33851. 1985^) , ! J XT* >?£ ( [ton H. J. Bacterid. 153. 

163-1681. 1983^) 5©&»©;&i£i:'<* oT, e*7MP**«91©'<? 9 

JBKfcasn* e*7lR$iLTIi. Pichia pastoris GTS 1 1 5* (N 
RRL*!£« : Y- 1 5 8 5 1 ) Wf)<Wf 

*JS9J©©»€fc(*#, UT I *fcl**©*Kun i t zIK^>©7iy 
ttE?fl£WTS$6M£$H&Si*'5fc©-C6**#l*, *nK«*A*ft*<:7 ? 

*fc*jM!M;, -k£©^KtE»tt (e*7«»#) ***r*c*cj:D, U 
T I CD^'tf < t> 1 9®Kun i t zfl >07 $ y HEW^rWT 

**&fr£K£eK£«8T iCUMttSx UTI©4>tt< 
fcfc l»©Kun i t zShV-0©7$y»E^*WTi$fiK©»i£^<: 
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MT * 0 

TE (a) - (c) ©Ig£ff 5 3 <b£#aif* 0 

(a) UT I 0^4' < it l«®Kun i t zIF'yoc?; /KK^WT 

KT3*»E*l|**T*DNA*?#*. 

(b) (a) ?»5ftfcDNA***r*«^7*-Ttf*7B#£f&JfC* 

(c) &Jf2KfEttft£i&*LT, UT I ©'>>*< <tM S 

©Kuni t zaK>-f>©7 1 y»E*i*irr5aeK£8JRf *, 

UT I ®il»S < i fe 1 «©K uni tzSKM >©T • yKE?"l£ 
ffrsaeKtli, UTIOKuni t zS KVW > 1 *fcl*Ku n i tzflK 

T, Kun i t zIKH> 1 tfcliKun i t zIK^>2©T; y»E?iJ 

n5-*fim flUtfttRPPe - 2 2 7 8 4 *&**t::E**nfc£fcic*b 

. 7% Yeast Nitrogen Base w/o Amino Acids (Difco tt) ) fcJ;C/0. 0 1 — 
8 96 y *y-;U$WYP*Jfe (IN Yeast Extract (Difco tt) , 2 % Peptone 
(Difco 1±) ) qwflffidiiS. 

iHKl 5-4 3*C (ff*C(2 2 0-3 0 ICSflO T'2 0-3 6 
0 i*IB!g«m\ J: 9 jMI*«#*1Q;l* C t>TS -5, 

^»*«»e+T«»«it^*, 5H&*ft*»#tt*©*«±i*fr 
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s. 1976^. n%<t¥®k) <©xtt*j:ctt$nT^5^ft*#s. 

S*B*©5S^«< tt> 1 o©BI*fc*tUTIHFfiHt€*Tfc©T**. 

■>!©•?«# 'J ^7*- Kt UT> »* L< «JRfl*©^«aUT I 

x 7 x * - -t*B*ffitt J: ♦) t »t ^t** 7 * * - -t* ESS&fctf-f * t> ©Tfc 

»9!©«r«*y Kli, *©-&«!££££-*- *7 $ yMEW©#tf < 
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Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Gly-Pro-Cys- 

Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Gly-Thr-Ser-Het-Ala-Cys-Glu-Thr-Phe-Gln- 

Tyr-Gly-Gly-Cys-ket-Gly-Asn-Gly-Asn-Asn- (JC I ) 

Phe-Va 1 -Thr-G 1 u-Ly s-G 1 u-Cy s-Leu-G 1 n-Thr- 

Cys 



/SfcliCfcill-ffit© I ojm±OT > y»#ffita**lfc#'J'*:/f- KT*-»T 

***©*»# 'J **7f-Ktt, *©N*»fflKfc©5tVlI. 31 
*VNlT*3ft*7 5 y»EJ!**l,T^TfcJ:^. 

lys-Glu-Asp-Ser (S&VII) 

Ala-Yal-Leu-Pro-Gln-Clu-Glo-Clu-Gly-Ser- 
Gly-Gly-Gly-Gl n-Leu-Ya l -Thr-G lu-Val-Thr- ( ^ n) 
Lys 

Ala-Yal-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 
Gly-Gly-Gly-Gln-leu-Val-Thr-Glu-Val-Thr- 
Lys-Lys-Glu-Asp-Ser (j^yj \ j) 

N^*«|{w^IIT^$n57$yjiEJiI^Wr5* , J^7'f-K(i, »7 
i -'■EWfcWracfclUgHLT, K7; y»Efl*t>fctfn#y'*7f'Ki: 
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in r^^n^T; ;»E?ii^tttKTU^, 

Thr-Va 1-A U-Aia-Cys-Asn-Leu-Pro- Ile-Va 1 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-I le-Gln-Leu- 

Trp-A 1 a-Phe-As p-A I a- Va 1 -Ly s-C 1 y-Ly s-Cy s- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asa-Lys-Phe-Tyr-Ser-Glu-Lys-Clu- (xCIII) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

G 1 y-As p-G 1 u-Gl u-Leu-Leu-Arg-Phe 
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Lys-Clu-Asp-Ser-Cys-Gln-Leu-Cly-Tyr-Ser- 

Aia-Gly-Pro-Cys-Ile-Ala-Phe-Phe-Pro-Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Uet-Ala-Cys- 

Glu-Thr-Phe-Glo-Tyr-Gly-Cly-Cys-IIet-Gly- 

Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys-Glir- 

Cy s-Leu-G 1 n-Thr-Cys-Arg-Thr-Va 1-Ala-Ala- 

Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro-Cys- 

Arg-A I a-Phe- 1 1 e-G In-Leu-Trp-Ala-Phe- Asp- 

Ala-Vai-Lys-Gly-Lys-Cys-Val-Leu-Phe-Pro- 

Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn-Lys- 

Phe-Tyr-Ser-Glu-Lys-Clu-Cys-Arg-Glu-Tyr- WX) 

Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-Lcu-Arg-Phe 
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Ala-Va 1 -Leu-Pro-Gln-Gl u-G 1 u-Glu-G 1 y-Ser- 

Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 

Lys-Lys-G 1 u-Asp-Ser-Cys-G In-Leu-Gl y-Tyr- 

Ser-A la-G I y-Pr o-Cys- 1 1 e-A la-Ptie-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala- 

Cys-Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Uet- 

G 1 y-Asn-G 1 y-Asn-Asn-Phe-Val -Thr-Gl u-Lys- 

G I u-Cys-Leu-G 1 n-Thr-Cy s-Ar g-Thr-Va 1 -A 1 a- 

Ala-Cy s-Asn-Leu-Pro- 1 1 e-Val -Arg-Gl y-Pro- 

Cys-Arg-Ala-Phe-Ile-Gln-Leu-Trp-Ala-Phe- 

Asp-Al a-Va 1 -Ly s-G ly-Lys-Cys- Va 1 -Leu-Phe- 

Pro-Tyr-Gly-Gl y-Cys-Gln-Gl y-Asn-Gl y-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Gl u-Cys-Arg-Glu- (3 1 V) 

Ty r-Cy s-G 1 y- Va 1 -Pro-G 1 y-As p-G 1 y-As p-G I u- 

Glu-leu-Leu-Arg-Phe 

, <fcQ#*L<(iKittT5 xio - 10 MJKTTMtf'J *rf+ K#«**ft* 
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tti*wi:a<l8f*Sft*. #»i:£GbT*©N**fcJ:tf/*fciiC*3l| 

tisno«ti*irf K*»^s**«t\ «[#s6K^^sr^ 

ttffll,T<fc1*WKatt3ttfcfc©'C*-»Tt>«k^. ff*L<K* fflftX-DNAfc 
ffi£<£fflLTft«IS*U-tf U^:/? KT«*o «k Off* L L < li e+ 

f-KT**. SKtf'J^^KI*. *;£©SttK:1*llWtt<ST*5*.tt^ 
R9, ft^ttttfctt (fl;ll*tttfttjn, TA,*A,<t*) ££»m*T {xU\, £ £ 
(i, M^KS*^****!****©***''**^^ a-**©* 
'J v-tCffl^^^SE^-frT^bn^ttK^fe*^©^^'^^^ K©» 

*36bjji*±£*hb* 'J^^k*^- K-r **«5H**-r 5 dnac 
Mr -So isKDNAtt^i, *iv*/ti*aix©v*rttjH:**n*7 1 y»E*ij 

, tfctt*n*©T l y »EWON*li*)*J:y/*yt(iC*lli:ffc©T * y a* 
fcrt^^K^ (m*.tt*ll VII. VIII ifcttSCUI fWn57iy»E 
fl&GTZb®) £&LXKZ* , )*7 : f- K©T i yM2fllc8fl:££l;3tf# 

JlftttCI** 2CIT/T<*tt**'J^:/* K*a- KTSDNAfcLTtt, 33 
7blH7K*#n*MEW©7^» 5' «3^4*»^ 7 3 6 - 8 8 8T*£ 
ni^SE^I 7 6 6-7 8 0©SIA\ 
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ATCCCTTTCT TTCCT 

<:Bfc3ftfctt*EW£*r**DNAjM«*$n*o SCIXT^Sft* »J ^Tf- 
K*3- Kf*DNAi:UTI*, B3flM0 7K*Sft5tt$EH®?^ 5' 
flijfr 7 2 4 - 1 0 9 5 -C**tl«5««EWO«S#^ 7 6 6 -780 

ATCCCTTTCT TTCCT 

iciasnfcttMW*WT*DNA#«ii*3tt*o suv-c^n*** <; 

K£=>- KT5DN A i: LT(i> H 3 7i5H7 j:*Sn4**EWO-? ^ 
, 5' «^4W6 6 1-10 9 5T*Sn5»«IJ!OiIW 7 6 6 - 
7 8 0 ©E$ri\ 
ATCCCTTTCT TTCCT 

7Ki£3ftS*»EHUD3 5, 5' fflfr*«»96 6 1 -7 2 3T^$n*« 
£Efl£fff*DNA, 3CVII T^^ni^'J^^f- K*3- KTSDNAiL 
Tli> H3 75SH7CiF3n*«»Efl©$5, 5' fOfr*iSM9 7 2 4 - 7 
3 5T-/T$n*fi£E?!l£WT*DNA, 5CVIIlT/T$ttS 'J K£3- 
Kf*DNAfcLTI*, H 3 ft£H 7 «l**ft*«EJ«KD5 5, 5' fflfr£iS 
1*9 6 6 1 -7 3 5T/Ti*tt*tt$E*l£*rf 5DNA, Jtlll T*3ft*# 
■J*W K*a - Kf -SDNAtLTIi. 7C**tl**«EW©-) 
5' 1^^11191 9 2- 1 0 9 5"C^in**«Wttt«DNAA< 

cddnakw, *ft*ft±E©H3nMH7Ti*jEsn*«EHiifc^T, ± 

*M©DNAtt, ±E0T#££n*ifi£E*|{::||fl;lT*©5' 
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fc «k l}/ * It 3 * *ig (Iff S©-oJ^ ±©lg£^ftfn] $ tl/ife OT* otU 

ffilEJWa- Kf*7 I y*EWi:Kffc££b£tf^fcH?**ui, nfr* 

-»Tt>«ki* 0 

EJflATGIWbti, ifc3' *»i:{*!B3tt*ttMHi:LTti, fcifcn 
K>Tfc*TAA, TAG*>L<l*TGA$a<¥tf£ft*. 

*Jfc9l®DNAI*, y^^f- K©7 i y«E?iJ^3- K 

*B9!©DNAI*i^tt*#£Tf*'9ftfcfc©T*oTfcJ:l». S3 

Km® 7 ^*nfc«EW*##c LTfk^wjc^fijt^m 

DNA5-f75'J-*c DNA5-f75«J-**tm*LT, fclM.DNA©« 

U^f- K*a - Kr*»*EH**TS3r2©DNA*RtfU sMWfcftl* 

DNA^fiSft (ffliltf, 3 8 1 AS, K^-ft->XfAXttfi) £SH> 

JM!l*DNAtt**ffi^T»W©DNA*l»«5»fti:LTIi, 
cDNA7^y7'J-, *fe*DNA5^^5';-, *fc(*JUXtt«MH-^ 

$n/iT i j »ej(*3- K-r*DNA»*tr»j-«tt#ii«*««jiac ua* 

, Site-directed mutagenesis Kraner. W 3?, Nucleic Acid Res.. 12 

9441—94561, 1984^fc £tfKunkel. T.A.$, Methods in En zy mo logy , 15 
4 «, '367-382 I, 1987¥#JR) *P C Rfe*©&*D©5£TM«EW©aS t 
D N A © »H*ff 5 nmtMw * n * . 
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4DNA*mnOT*nii, -e®**liR«*n^^ 0 «*.tfpBR3 2 
2. pUC 18, pUCl 9 3©&«77* * K^**-, A g t 1 (k A g t 
1 1 moy r-it*9 *-*©*!Stttt*i:*fcW©DNA##A3ftfc*>©A< 

saw©"*?*-!*, «wo»«'Hy^f - K*a- Kr *dn a uta*. r 

Mm©* «ffiKli:/o*-*-, »J#7-A4S**tt, i/r+A 

K£ a - Kr ***EW©M*©iHI^J*7f- K©J63L *£*> J: 

*£»8©DNA*fci£ (Ax.!*, Molecular Cloning % a laboratory in 
anual > Second edition T.Maniatis Cold Spring Harbor Laboratory > 
1989*) JC«oT»Ar*Clfcl=J:*)ff«r*Ct35<T**. 
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£t£fcS?£ft(*fi. *ft*^->^^ffi, ttfb^t'^^^jfc, /N+/N>(Hanahan. 
D Techniques for Transformation of E.coli. In: DNA cloning vol 1. CI 
over. D. M. (ed.) 109-136 1RL press , 1985^) 5©£»©5£J:a£-3T 

«£»iSiLTflN&*B^*»£li, X7ioy^hS (Hinnen A. Pr 
oc. Nat i. Acad. Sci. USA 75 „ 1929-1933, 1978^, Cregg Mol. Cell. Bio 

1.5. 3376-3385H. 1985*) % T ;l/ ft <J & CItoh H. J. Bacterid 

. 153. 163-1681. 1983*) ?©£*]©;£££&! t^S I i#T* * 0 

*£BJJ®ffmfeafcjK »9!Olfft'-K'J^^f- K^»€tt(*^<:^^$-fr 

if*#y^f - K©«*arife-c*s. 

( a ) *£«&©*?£* 'J K*a - KT SSSK^ffT 5 DN A£»S . 

(b) (a) Tf»^n^DNA*^*r«W<^^-T»ileia*»»Cft$ 

2 6 



WO 96/03503 



PCT/JP95/0I449 



fttfcS rffeftffc^l^j 19 7 6 *, X3S*¥ffiB£ 

) rjfl<t^*j (*#$£u$b, i 9 7 <iiir*ci) fc^cea 

S*i/:^ifci:fl;tlfiltfJ:i», 
o-^T, £ttJ£K*®Jft*afr<sK «KIEa»cj:,TB£3nfc«9!© 

i:^in:^*n57; yaeji*fefctt^?»«y^f-Kj:*3fe, *ai:j:s£a 

rkh*i**3*t, a#y«7*K*, N*a«icscn-c*dn*T; >ae 

«tt#y^^f-K*Mc»*ct3i<T**. f<ct>^. ^d^t— eaaatt 

r S yBEfl*=i- Kf*a*EJI***Lfc'<?*-*fts*u 
*ffit^Ct»-J:->*C, ^Df7- tf-f >b fc'J-fcLTWBttjtfy^f- K© 

> »aaa^*j»t*aaj)<aasn, jaoraf-r— tf-r >tf^-*#s 

C fc#T**. 7a*7— tfB»Btt»tt©7 • y»E?HtStII©T ; JttE?1 
i©Bt: ? 1EU:©7$ yB*<E**l*«*fcLTfcJ:^. 

N*aarcscnTjsa*i*7$ y»EH*N*«BK(tioL5s# , j'<:?> k 

t LTIi, ±i£L/c5(; I *fcl*SClXi:*3n*7 ; yBE9q£*T**B91©& 
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tt^&CiSUT I fc«i:C/*©&Ku n i t zfi K;< -f >©«*#£, fcitfc 

n i t zSK>-r = - Kf 3DNA€-£Wt££g^7*-, fccktf!*^? 
*-TJB»<EaSttfctr*7BIP#fr£fc*»aS, fcJ:c;*n£ffil**UT I 
fccktf*©£Ku n i t zfi K>-f >0!!£2rfeli, UT I *i<kC/-ecD&K u n 
i t zS >©fflM-3»*tt<£M*BriHt"«-S. ^fiT^^H^ 
C irCiO, UT I i"J:tf*0#Kun i t zfi -f :/©£*** fcMtfWM* 
*»JH:f|s«r*Ct*<T**©-C, *iftStt«W^flF£KJ:*lrBtt7oT7 
— tfH»»©H*»frfcttli*a©Bli6^*4l/»*, 

tti s -ELb©7n^T-*H*»tt**U froB**UT I <fc 

9»«i7X;- tfMJSttOBft 'J *7f- K, * I < liff 

fc^-sK^'j^f- K©B*ar**a«w*c 

1 Wr * * 'J - FOMC <t * 3651**1 U < 3 * c * #*IH 
r**. *M©if**'J^f-KiaH©^Dr7-*--f >t 
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61 T, **W*J:»?-lWBU:r4fc*(:*ttft*t,-DTKWr*e LfrLC 

1. 7.fTia7;HfiW, ttftjE«, 1989*, 

2. Sfc^afefSifta, 1980*, »i*1± 

3. *£i48ftv^aT;k 1982*, JftKft: 

4. Molecular Cloning, a laboratory manual. Second edition. T. Maniatis 

mm, i989f?, 3-/i Kxyj • -5^7 h y- 

5. Methods in Enzymology , 65$, L Grossman 1980*, Academic Pre 
ss 

6. Methods in Enzymology , 68$, R. Wu 9, 1979*, Academic Press 
^Sfifll 1 h'+TBBSTOUT 1 ©365 

(1) UTIOcDNA®7o-i>r 

J.F.Kaumeyer^K<k0*8££tt*:UTlcDNA ©E£E?![ (Nucl. Acids Res. 14( 
20). P7839-7850. 1986) ©5 5, 2 -DO-r > 1 1"^- K> -T 
i:ttSU 40tt£flllft<Z>ft£'?GC*ftA<50X £UK«*<fc-3 7a-7i &tf 2£ 

796 837 

• 7o-7 l CGTACATCCA TGGCCTCTCA GACTTTCCAG TACGGCGGCT GC 

1048 1089 

• 7o-7 2 GAGTACTGCG GTGTCCCTGG TGATCGTGAT GAGGAGCTGC TG 
-OEJI«llLT0. 2/zM FOD»7i. K^ti'^f AX 

• '<>ttft> £ffilr^T, * 'J 3*7 7 ufrf- K£DNA£fiS« (*r^3 9 2 

aflc3ftfc*';3*? 7 V*? K£, OPC ft- r- 'J ? ^ (T^5>T K'W *i/x 
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tax - y + zm*rnuLtz'&, mum t?>)jiti k£1** 

AT*»Lfco 3f:/o--7*£ K*<£.i>ftfc 0 

:n^Ct 'J 3'? 7 btf K*r- 3l P ATP T^iS&lfiLfco Mil. lOOng 
®*<l a'? 0 It? K<t:4.6MBq©7- 32 P ATP i£i££L (*/HtTl:5K T4 p 
oly nucleotide kinase (M&fi) *J|i*T*fcK?*-5TfilE3'&* - tiz£ 

(a) 

t r-8T£*c DNA A g t 1 0 7^7*7 'J - (?D->f7 ®7t- 
^fc£4.2 xlO s pfu/Bli£**5KSMH«K (lOOmN NaCI. lOtnM UgSO«.50nM 
Tris-HCl (pH7.5). 0.001* t"7f» T#f?U *©100 u I t*f?»/TBtt 
fcfcftfcLfcfc, il£itt£TB10 bottoa agar7*U- h (1.55! ager/TBl0*«L <*> 
15cm) (-MU 37rT^7 tflBW >*a^<- h Ltz a 

toss Mt*ntir>mmtwxiizirMnifc. 

E. coli C 6 0 0 h f 1 «c£5m 1 LJ&SfeKttSU 3 TCC9*m*& 
mbtzo :tl^2L3M>i:»aL^ 5 0 0 ml TB 1 0%%l^ittll 
, 3 7"CT-lfe«F*Lfc, **tt©6 0 0 nmKfc#*SK£SiJ£Uc&*l8L 
, iW:f^l OmM MgSO« *8fcTfcfrfc, 2 5ml©l0mM 
MgSO, zkfcttKHBL (fflRODi.o = 3 1 . 2K£bK10mM Mg 
SO4 7K : 3£TOD ( oo =2K*flLT£fflUc, 

T4 'CCftffU/Co hSfc*>2 tt©^>7*uy (colony/plaque 

screen. Tatf>&12) £H18Uio ffbilfc;* >7'U >£TB10 bottom agar7" 

u-h±-C37'c-%>rv*a^-hL, ?T--:>©itii*iT->fc. 

»«Tlf*«al^*L^o 1M Tris-HCl 

£»ft(pH7.5) KSLT+flU 2 xSSC 8*ttT"J >XLfc. :n^«tti: 
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TIRU;^ ^l/^^^J >^jR(2xSSC.2« SDS. 5x Oenhardt' s 

soln.. 500jug/ml yeast tRNA)* T60*C4 Bf ft a^- h Lfc« 

7*U'W7''J y-f-tf-i/a ^ >7*U >?-«r/^A^-y rcBUftX.. &7* 

o-7'©'W7' , J y-f *"-•> 3 >Ste (2 x SSC. 2% SDS. 5xDenhardt's soln.. 
100 tfg/nl yeast tRNA . *4S»lft$tt^fc7 , u -7 , £*fc'*tt*lniJ!&ft&&S 

/>t*u>£2 xssc-a sDs**«Tsa2om2xssc-a sds*s 

ftT52'C20#IB!. 3«2>K1 xSSC-2« SDS*SftT45*C40#IB!&# L^SK 3- / > 

£{*T'tf]400 ffl©>r^>U^«in/Co {JiAifOi/^-f ^**^o-ri &tf2 
(b) ? "J -_>r 

-f L^lOXtf* h©top agarose £*l#Ltt!K 0.5ml SMSSftdA 

nmfr<m^tz&, ?dd*u*i »£fin;i4 *ci:2.5 ^ibi»sut7t-^ 

ttofc. 7r-^»ffltt©»K*l xlO 7 pfu/ilfcfiSLT, SM 
S*ttT-5 xlO' . 1 xlO 1 . 5 xlO* pfu/nl©3 SBlCfcflLfco :n^7 7 
-i>ftflttlOO u\ tfttf»/T>«»n00 jil ££S£U 37'C20^lffl>f>+a^ 
- KLfc. 3ml TB10 top agarose£ftl;U f *37*CK«gLT4b-i»fcTB10 botto 
magar7*U-h (*9c»)<-MU 37*C-!fc-f h Lfc t z. 5 xio 

1 pfu/nlKtt£Lfc*K36TM0 , -« pfu/nl ©7*7 n/i 0 
> 7* U £K5 xio* pfu/nli::«SLfi££«fflUco 

4 # Ct::«£Lfc, y >7*U>*T;^ 'JX1±. +*DfflS. &tf2 xSSC 
ij vxLfcfc, 7*U/W7*'J -tf-i/a >8£(2xSSC2* SDS. 5xDenhardf s 
soln.. 100 jtg/al yeast tRNA)*T60"C6 SIIH h Lfc. 
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• C'W^'l ^-f-tr-i/g >Lfc 0 *j< >7'U>£ 1 xSSC-2* SDS7k8?ttT£ffl 
10#IB!©£#<:T, 2ift#L/:, *©&, */>^l/>H7>7v^ (18 

(c) 

*77-7*m»ttTm*«:/U- KlOOjul #ft»,Tgfti3ml TB10 top aga 
rosei£iiI£U ^«>37*Ci:«fiLT*so^TB10 bottom agarT/U - M:SJI L 

s. &#2 xssc u >x**ctt->fca, ^u^»f^'j^-r-tf-^3>»^^jn 

«.>>7*U>^1 XSSC-2X SDS*8iTeiS10#ltl©ifcfrfc % f7>77^( 
S»ffi«) SST6 $IHU ->£jg^T**Lfc. 

5 «e»*C 

(d) ^y^o-->r 

D N A £HR»*EcoR I 8ffc» 1X7 if a - * y Jl Iftfttt L T -f > -9— h ©WB 

(*£/</£©:7T-i>?o-:/<:o.5 — 2kb ©*§££*>o>r 
- h^Oi:o^t>UZoga64>n/:o It:, 7o-:/2 *JHl 
^-T-t"— a >£f?K XlK (J. F. KaumeyerH. Nucl. Acids Res. 14(20), p 
7839-7850. 1986 ) HH***lTl»*1.2 M.Skb ©^ h £{>o6 ?o- 
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>*6cDNAfc«J0HJU PUC 1 9 ©EcoRI Bmz-f? 7 a > ? it- 0 

[a-32p)dCTP t 8 **^^ JoTMEflfcttBLfco flfttt 

JCiiSequenase ver.2(7 r ^7i/7|!) & <£ C/7-DEAZA Sequenceing kit ver.2 

»6nfcUTIcDNA OtSSEI»lli, Kaumyer LT^-SEW ( 

J.F.KaumeyerH. Nucl. Acids Res. 14(20). p7844-7845. 1986) t±<raC"C« 
^ (03-07) o 

BT, #bn^1fr^D-->/«c©-5^ % UTI cDNA<D£tt*EJW* 
BiftfcNo. 7**JB^Tilft*ff-9fc. 
®UT I c DNAC*t7 Mfc 

£»0!I1(1) TftitltzWlcm OttSEflS-fcWLfitCS, B$«66 
0 ttOG*Clwa»-r*C^-C«f/ii:ttllR»*Aoro51Hl-9--r h*<*l;*Cfca<fl 
(E«^liKaunyer 3?<D«£(:'<* ofc) 0 Aoro51HI*-f htf±btzZb 

fc*<::*n>T#ttKff^£*fc#;l£ft*:o UTI f*£«fc*li441 &$ 
*£*9147 7 ; Kl/tt>*. ^SUTI ©C*«7$yS*(i 

£KLeul43-CfcO, Argl44*/cl^el45£ &oEfl©#&*>«£SttT^*# ( 
Hochstrasse K.1£. Hoppe-Seyler' s Z. Phisiol. Chem. 365. pll23-1230. 1984 
) , Asnl47£C*«KfcoE*m«&S*va^,£l\, ttoTUfc^X^^UTI 

ifr«j>. Phel45€-C^«T ' ymcriCttlL^o «±®#.J:^«LTUTIcDN 
A Ht£*To/£ 0 

A (0 8) £DNA ^fi2« (T^-f K'Wt^f^- y«f/<>tt«, model 
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392) Z'ft&ltio £i£DNA ltT--)mW%i)<&%mm%&M*.m-UZ>^i 

r ; /8K:ttlEL^6££©K*^tfl:8^±£*>^3• $HHRgJ*4'CD2i£ 

*7*o-.=.>r*No.7©75X $ Ktf 7<:SW<*n*UT I c DNA 

f#6ttfcl)TIcDNA ££t;DNA «rK"^pUC19 OSnal-EcoRlffi^ir-tT' 7 o > ?' 
Lfc«7/Bbel-ERL B9) , COS7/Bbel-ERl *fetC#*«DMA 

fee, #7/Bbel-ERI £BainHI &J:tfEcoRI TftffcU UTlcDNA £SfrDNA »rJt£ 
HiRLfco Cft£UTI cDNAOfc*M686 tfc©Sau3AlT'ftfl: LTSau3Al-E 
coRfKK-*BCL/i« 17/BbeI-ERI £UT I cDNAtt«^645 &<DAv 
alfcitfEcoRl T«fcLT^2*-«a*IHiRLfc. #«9tlfcHIINA »rfr&tf£ 
JSDNA €SltU NSlea-Kfi^MSnfcf o->pUTI-N*#fc (SI 0) 

o 

fell, *7/Bbel-ERl £UT I cDNA©*»*877 tt©Pstlfc«kC/EcoRl Tfc 
ftLTUTIcDNA 0«*»£**tfWtt KH-*E«Lfc. dft£UT I cDNA© 
££f ^1089tt©HhaI-C«{bL-CPstI-HhaI «fH-*@CL/co 17/Bbei-ER 
I «-Pstl*> J:C/UT I c DNA©a«^1146tt©$mal-CteffcLT'<?*-gi# 
*BttUfc. HfctlfePiDHA «rtf-&tf££DNA £*BU C*3- K®«#&£ 
*nfc?o->pUTl-C£#/i (01 Do 

fcC, pUTI-N«PstI»^LTpUC19 **©Pstl*-f h tUT I cDNA©El 
*^877 tt©Pstl*-f h <D IB ©DNA BrJt£BiRLfc« cn*pUTI-C©PstI«J->f h 
<:«*SU N*3-K*«acfC*3-KM*<»«Snfc^D->pUTI N-C£ 
f^BJcLfc (01 2) « CCDT'^^i K*Aor5lHI-SmlMfcr*Cfc{:J;93'#lll 
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fR^JgCDtf'J AEWjJ>'K8*3*lfcUTlcDNA C fca<TS l 0 

(2) i KpHH3 1 0 CDfpfiSt (014) 

f+7ggS©^^7^; K"C*Sp AO 8 0 7 N (4?M¥ 2 - 10 4 2 9 
0^&« (EP-A- 0344459) j* li, ? o.-.=.> ^-fr-r H:EcoR I gB(4£ 
#o 0 cn<:*t££-fe!:Sf:i6, #-fey HtUT 1 c DN A££ftT -5 7*7 * I V 
PUT I N-C^Sma I TBffcLTC I P (calf intestine alkaline phosph 
atase:£9£&S) fflSU EcoRI'J (Sff&ttfi) £*BU Zti 
T'3>fx> Hr;UE. col i HB 1 0 1 fcttftlij: OJBJNEfcLT:/? X • 
KpUT I N-C/ER I fcfMcLfc (0 1 3) . Z<D?5Zi K*Ao r 5 
1 H I fc«fctfE coR l-emfcTZZblZ**) 3' ?HWRfiK*0#U AEflftW 
£<*nfcUT I c DNA^5: fca<HJ** 0 

UT 1 0l&$fi£fflrcMl,fcff*SUC 2 i/Pi-A,*?* V\ztt&ltzD 
NA (ChangC. N. Uol. Cell. Biol 6. pl812-1819. 1986) *Tx-<j> 
rLfcfc> T4kinase*l^T'J>»ftLfc, -lODNAIi*® 5 ' 
*EcoRIIfe*ii:, 3' *mZ¥-ft*mztiZ£liz&HZtix%t), £ 
fce*TKBP#Ocodon usage lift-? T-a5©tt£E?iJ#tt$3nT^* (0 1 
5#!8) o pUT I N-C/ER l£Ao r 5 1 H I&tfE c oR IT 

«ffcU UTI«fc*£*fcttO. 4 kb©DNA»fK-£0iRUco $tf#i:> 

C©DNAWrfr(i. 0 8 K^-r&gKtlD^T 3 1 # 
■M*0#U AE*Wli***ftTH*. 

JU±, 5* **KEcoRUi*«tt*Wr*J:^i:«BLfc#«SUC2i' 
r^^itfe^, pUT I N-C/ER I £Ao r 5 1 H I fcitfE coRlt 
»ffcLT»«?nfcttO. 4 kbODNABrfr* tt^CEcoR I/8tt:pA0 8 
0 7N©3-3©DNA«rfr«*U *HLfc»* JfctWH^a > h-bA 
E. col i HB 1 0 lgft$K£lftL*:. »*ftfc«inElM*frS»£i: J: 9 7 
7>U KDNA*MU *lffiR*&3#tfKAOX 1 7o*-*- • SUC 2 
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i/CTi-Jl • UT I ige-F®«*HS«, SCfUT I • AOX 1 9- I %- 9 
X; K^pHH3 1 0 fcfrSLfc (3 1 4) 0 

(3) Mttof^ttfeiv-eotttt 

pHH31O*«lRv-*-T**HIS4±0«IM**StuItf-r hTiHttfl: Ifcffc, f 
*7R»# Pichia pastoris GTSH5«c£, *©fc&f*©his4itfE*&*«frt)<: 
^.7 x a 7*7 X hfeCCregg J. T.*. Vol. Cell. Biol. 5. p3376-3385. 1985) 

?#^n/-JBlffcfc&£5ml ©YNB «Kb(0.7« Yeast Nitrogen Base w/o Amino 
Acids , 2% dextrose) I : ft fS U 30*0^2 BUB** L/c« Ctt£5ml 2 xYP-2* 
/'J-to-^itJftCa Yeast Extract. 4X Peptone. 2X glycerol) CIO* ttB% 
, 30*CT2 B!9l%*lWW%mZltti 0 cn£«H>U2000rpm. 5*. HTffl) 
s »«3*l/sR**5al 0YP-2S j»*/-**J*(1X Yeast Extract. 23! Peptone. 
2% methanol) dSffl U JEK301CT5 BMttRUfc. 

UlOOOOrpn. 5*. 4 *C) , *»±»*BiRLfc 0 »«j>ttfc«B 

£J|ft2 Kun i t zflK^-r > 1 fci^Kun i t zfi Ky -f > 2 ©3b3U& 

UT I -*«Wtr 42^©Kun i tzSK^> (0 2) ©£*£t**7gS? 
#?»gi*-*k*!>©»Sl7 , 7*S KfcBBLfc. tt*>\ «I«H:*f^TKun 
i t 2flK>-f ■> 1 I*, *«OKun i t zfflK/-f > 1 ©N*«<: 2 17-; 

b*s«*ut i ©N^^7*f- KjWflnanfc* 'J^f- h\ -r^t>*>, A 1 a 

1-A r g7 7 ^7** K (SIT. N*^7*f- KftJOK u n i t zl 
£Kun i t zSKj** >56Sl77X; Kli. FJTOJ:?iatML/:c 

3 6 



WO 96/03503 



PCT/JP95/0H49 



C 1 ) X i KCD«I* 

©^fiScDNAOlBK 
N*^7*f- Vftm Kuni tziFM>U Kuni tzSKM>2#* 

-f > 1 <Z)C*=«- K*«*1t-5£*DNA (13 1 6) fccfctfKu n i t zSK/ 
^>2©N*3-KI**M5A*DNA (11 7) N*'*?* K 

ttflnKu n i tz£K^>l <BC*3- KMUVfrfcDNAIi, 5* CPs t I 

m&*m, 3- i:ec or \m**m*n%* ii»i:#±3K>*tti^iat 

U/Co Ku n i t z2KM>20N*3- KW*£lfcDNAtt, S U C 2 y 7 
■f^ta»r<5 5' £¥ft*J*> 3' i:ApaIS^a^o»i|i:L/: 0 $ 
fc. 1 £MfcK<*9T $ y»©*flS<£L(ieJ"l*IC|(IR»*S P h I SPtt^ffJ 
fi^nSCt^t., UT I cDNA«D»*#*9 0 2 (06#fiB) <Z>C£AKg 
CO«rfc(lSHt^n/iSp h I SJttli, Kun i t zSKM> I tK 
unit zffl K>>T > 2 tfiDMfe^Ku n i t zSK^>20N3R3-Kfl[ 

A Y'<4*^XtUX • 2>*'<>K, *r;U3 9 2) fcH^TIf-sfc. 

®N*^^f- KttlBKun i t z9 A > 1 ©£9l^? * -©SMI (N*^? 
* KttJjflKun i t zflK/-f > 1 : UT I cDNA©«£#^6 6 1-891 
, 0 3 75MS7£M) 

£»0>I1 (2) T«l»t/cpHH3 1 0£*JIRI**Ec oR I&tfPs t 1/8 
ffcU (SUC 2 W + N^^f KftlOK u n i t zSK^> 1 fll&it 
fs^) ££t/»rK-£gj9ail/*o COBrfrfcia 9 ti/TfN^T'f- KttJOK u n 
i t zflK^-f >10C*3-K**ll»lBLfc**DNAt*ICpUC I 9© 
EcoR ISttcaHU £tfSN*^7f-KttflOKun i t zSK^> lit 
h (01 8#BD £fif#L 5*; K p H H 3 0 5 *f»fc (01 9 
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) . c©pHH305£EcoRI mil LTI# -i- 7 K£p AO 8 

0 7N©E c oR I SEftClfAU N^^7> KftttKu n i t zS K/ -f > 1 
M^7^; K p H H 3 1 3*ftJ£Lfc (S 2 0 ) 0 

®Kuni t zSK^-f >2 0»a^^^-OMl! (Kun i t zIFH>2 
: UT I cDNACD**M 8 9 2 - 1 0 9 5 , 0 3 7blH 7 #8) 

Hffiffll (2) T«»LfcpUT I N-C/ER I ^IHBf Ap a ! SC/ 
E c o R IfllftU Kun i t zS K> -f > 2 Wititfc^D N A8BtM-^?#^ 0 C 
©BJffrta 1 OdTFTKun i t zS K>-f> 2 CDNJiez - KWKKttELfcfc 
SStDNA^C/K^fiSSUC 2 ^r^iffc-f i£pUC 1 9©E c oR I SBft 
£JfcSKun i t zS f-V -f > 2«fc?^-y h (0 1 8*M) £?1 
ftL/c77Xi KpHHS 0 6£ftfc (B2 1). :©pHH 3 0 6 *Ec oR 

1 ^fkLT»^n/-it<cT-J.-y h£pA0 8 0 7 NOEcoR ISBftKfcAL 
, Kun i t zS hV-f > 2 £577* ; K p H H 3 1 4*fWtUc (H2 2). 

o 

(2) £afc©ft£fc«kc;*©t!M* 

(l)-Cf&SLfcN*'<7* KftttKu n i t zfl K^-T > 1 ©as??** K 
pHH3 1 3, Kuni t z £ K* >T > 2 ©£87*7:* ; K p H H 3 1 4 £S t 

u i -y-r h-cattffcLfcfc, *ss«<i i ta»i:t*7iM gtsiis^^^mis 

?#£tt/cf>r<*cliH*£5iDl OYNB ttttCttBU 30'CT2 BIBU«Lfc, :tl 
£5ol 2XYP-2X r<J-tro-;l/*Jfej;io« ttSL30*CTl B**Lfc», 
2*i:tt*«fc?i::;f:*y-^£fl&toU 1(C30*C-C3 BlHtt*Lfc s 

UlOOOOrpi. 5*. 4 'O , #£*Uc**±fll<:ol,>T, ##ffJ 
2, 3£lt0^j£j:'<£o-C, hyr->>fc«kCft hfft»«X7^^— tr«c»r* 
ffl#'Stt*»^fc, N*^7* KftttK uni t zfi K* -f > I £81 

*©JMU*tt^rftfclMFUifr->fco -Hun i t zShV-f >2 36S«c 
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N*"*7f- KftftlKu n i t zfiK^-f > 1 ©C*3- F'S*i:o^Tl^ 
JjSDNA©ff£ft;U;EWcP s t I Ku n i t zl Y / -r 

> 2TfcS*(iC*3- K««i:ol>TliS c a 1 -*-f K N*3- K««T(i 
*ffci:»i*fcS p h I Iff h*WfflL-C*iC^-? w fc#TS* 0 

S/iNS^f-KftiOKun i t zS K> -f > 1 7 MLLf.pH 

H 3 0 5 , Kuni t zSF^>2 -t 7 hffcLfc P HH 3 0 6 14, 
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MM 3 H«l« 1 "Citlc^aft^Cfc^-C^aL/cUT ! (WT\ Intac 
t - r UT I tto) a^S^J2Tilfe^M»^CcJ:oTft5StL^UT 1 CDK 
uni t (WT, r D 2 tl^) © h'+Tij^^fit^ 

( 1) M±itfr£©fl« 

Infact-rUTI «£»$**±»tt, 1 OkD^ 7 K0Rna*J»(F 
iltron OMEGA 10K MINISETTE 75 SQ FDTtt 1 0 &(lfttl U 50aU Tris. 20mM 
CaClj ZHmfo (pH8.0)*ffl^"Ca#fL/i o r D 2££»S©#*±?ff 12, &g 
^OmMtttS J^CCaCh S-BSJnTtfc, lN-NaOH T*pH8. 0 C»Sl/c 0 CODSg^ 
£ Anhydrotrypsin-Agarose 0 1x3. 5cm)(iaSJu U # ( &3iIi#'£50mM T 

ris. 20mMCaCU . 0.5M NaClT*»Sfc, >R*S££0.2N HC1. 0.2M NaCl r»aj 
t5:ti:iOIntact-rUTI fci^rD2(DfifMof: 0 £itS®£ 
I*, Intact-rUTI i:*5^riiU*Tt*8llfU> h »;7u y 710 
T'»»8L r D 2Kot>TI20. IN NaOH TpH8 ftigCUfi L-t: > h U 

•y:7 3Ta88U *i\?ft-80 , CIC«#L/c, *7^©»MttUT ( 
M7J/>MiStt, M<W2) £LT7. 700-12. OOOu Passli#^©£ 
1*©£ff I* Intac t-rUTlTl.0-l.7J!, r D 2 T10. 8-16. 2*T* o fc 0 
*»«*li^rnfc54.6-67.6J!0«lB(:*-9fco tf*>\ ***©*fci!UT 1(2 
> «M¥5 - 9 2 0 0 ^&«K£«©£fci:'<*oTM»Uco 3;**i2UT 
I fi* Ky > 2 (iHochstrasser3©fRf? CHoppe-Seyler' s Z. Physiol, chem. 
364. pl689-1696.(1983) ) \Z'fo\ 3^*£UT I £ M 7i/>TR£##LT 
IMS L/c. 

(2) ttttOfrff 
(DSDS-PAGE 

ffitf'l*: Intact-rUTI &tf r D 2 £Laemmli WH&izmtT SD 
S-PAGEC^l^/co I n t a c t - r UT I CD 3 ?o->(i % @fc©j*ft/< 
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frofco sf:rD2®2 ? a - >Kol>T fefifcTfc o fc 0 I n t a c t - r U 
T I "C(i21. 3kD(I t 4 l/'<y K£tf U 43kDft5d7*D- K4\ 19. 4kD!l •> * - 
^r^t-'^F^Lf:, rD2T(i7.3kD K*/tU 
T Ifi^OKun i t z£K>-T>2 fcfefflfcfcftftircfc-afco 

fijfi Intact-rUTI &tf r D 2 Col^T^Uta? o v h fvl a - 
(*7i:XV-G3 0O0SWXL, SttiK: 0. 1M K»th'J^A-0 

. 3M NaCl, pH6. 5, <v V 

, 0 2 31C I n t a c t - r UT I ©HPLC-GPC'<*->£, 0 2 4 Kr 

D2OHPLC-GPC'^->^t 0 

Intact-rUTI ?o-><DSDS - P A G E T'gab bft£ 3*0'<> 
KtrD2©7.3kD ®^>Ki:o^T, NW; ytfiTO^^: 0 
l c^f 0 

Si 

r uti syrD20N **r * jwxmamiuk 



r UTI 43k0 A-V-L-P-Q-E-B-E-G-S- 
21.3U) A-V-L-P-Q-E-B-E-G-S- 
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£ 1 5e»SUT 1 ©-&«£i!H£Lafrtt*i:, Inta 

c t - r UT 1 ©43kDt21.3kDI*7 ; J 8BE?i|.L!i£££? ST* 0 > 19.4kD(i 
N**ffl02215*^^aiLTl^Ct^*3^ofc. Sfcr D 2 licDNA©SMt£fc 
0, 78#T $ yaWROEJUTAi d testis £*U- 0 
®K i fflOSJS 

f»» I n t a c t - r UT I -t r D 2©^"> • h 'J -fi/'s&tft h#*i*x3 
tits. KifflOSJ^Ii, TE©£tti:K->fc 0 

**©B«©UT I«t(*t*B*tt'eti*n25 , C-C10»IIIIfil£:*^r:^ £ 

jt£2 aoasT^tra u 4 o 5 nm©i»jfctt£«tttti:ffl3eu scsjaiK** 

ff^ftfc&S^bDixon 7o 7 K ;£ fcliEasson-StednanT'cj 7 h (J.G.Bi 
eth Bull. europ.Physiopath.resp 1980. 16(suppl. )C J: *) K i &£*ibtz 0 g 
E£©Jglittl*, 0.111 Tris. lOflli CaCl, . 0.1U5W h >X-100 ft^tt-sm 
ft (PH8.0 ) (#T, Mf«A£^5) t U $ h 'J 7 > K li S-2222 ( 
k a b i ttS) , $?*#X7X*--lrKI*S-2484 (kabi ttl?) £BW.:c 

h ') 7is>tt2 OmM CaCli, 0. 1 % V 7 4 Y > X - 1 0 0 
£tt(pH3. 0) T6. 3 x l O-MKfcKUco ^Sf^ •> f» 'J >jft 2 0 
n 1 CI, tt*ftA"Cl O-'-l ©-•MK^MHWLfcUT I*f*8 0 tf 1 £ 
JO*., HC«*iftA£2 2 Oil 1 tfcttS 1 0i£ 1 fl0x.fc, 2 5'CTl 0 #IB)K 
[ftft. S-ElSttK 5 mM<:*S*M:8)» LfcS-2222*120/ilg:fc(*3 
0 /z 1 ttJ;U 4 0 5 nm©i»*K£illl#tfJKffl£U.:o 

$?4»i*X7X*--b'li, 2 OmM CaCla. 0. 1 % h 7 h > X - I 0 
0**t?l 0mMltfita»tt (pH4. 5, W7«*ffiBit^) T5x 1 0" 1 
MKtfRLfc. t«l^f«i7X^-t'«2 0 u 1 II, £»«A£ffll^T 1 
0- s - 1 0-'MOt*Mi:lfll/fcUT.l*l*« 0 u 1 fctoil, SKttttftA 
£2 4 0 ju 1 *fcl*2 9 0 u 1 £JJll;lfco C©££«£2 5'CTl QftMKfcZ 
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tffcffc, &£Co&C 4 mMi:2 5 96DMS 0/M*l-gll¥LfcS - 2 4 8 4 £ 
1 0 0 a 1 5 0 a 1 *fln*.» 4 0 5 nm©«*flE*felM«)KM;tLfc, 

Dixon 7*a< y H: <£ 2 Easson-StedmanT'o 7 H:j:5lSJ|£a 

3 H^-f 0 

ftfir UTI i r D2<3g*B3Sfi 







Ki (M) 
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?a->9-2 


1.2 x 10- n 






1.3 X I0' u 






1.5 X 10- 11 


r 02 


02-3 


4.5 x 10" 11 




D2-5 


6.7 X 10" l » 






1.0 x 10- n 
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S3 

ftfir UTI t r D2©SP*B*£» 



fcf* Ki CM) 



r UTI 




>9-2 


3.1 x 10*' • 


1.0 X 10 


-« 




*n- 


>9-7 


3.2 X lO" 14 


6.8 x 10 


-T 




?o- 


>9-8 


3.8 x 10- ,( 


1.0 x 10 




r D2 


D2-3 




4.5 X lO' 11 


8.5 x 10 


-7 




D2-5 




1.7 x KT" 


6.2 X 10 


-T 








2.1 X 10"* • 


3. 6 x 10 


-1 



«2fcJ:C5*3ic*LfcJ:$(::, Kifcli, h 'J ^> / >Sff(:H LTIi I n t 
act-rUTI, rD2ni:35«SUTI 

tli?^- tfWCIi. I n t a c t - r UT ITti^SUT I izit^T 
2~3*-^-Kitt#*£<fflt#Pfr- 5 /c e LfrfcHRKKun i t zfflK 
^ > 1 *<H#j:H41-« t#iftnTl^ff+*X7^^— tfC*tlT, r D 
2 *> I ntact-rUTl tHJgftCDfiSSftfcfco; t1)<t>fritz 0 

L-Cfflufc^fcflUT I lix fcM^S - 9 2 0 0 ^«i:Etto^i:^ 
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mmm4 &£siuti (ep i - ut d at;*oet7Wi«ftsi^ft!! 

(1) KunitzfiKy-f>l «£-?-®»£ 

UT 1 ©Ku n i tzSF^>l®7; / BE?iJ©-gB£&£ L/:&£SU 
T I fcttSLri, SfeSJi, Kun i tzihVY^l ©S1±«ffi£*fcffi« (Me 
t-Cly-Met-Thr-Ser)^(Ile-Ala-Phe-Phe-Pro) Ctllf 5:ti:^TfT^: = 

Bftli, U.S.E. mutagenesis kit (7r^v->Tj±K) £BH>/;site directe 
d mutagenesis ttKJ:9fT->fco ftic^ ^ H:*ttSnft^o h3 

*«mrftlfcLfcpHH305±K**tt*Ku n i tzfiKH> 1 fcfc^lipU 
C19 01acZa£^©lE3£fflfcaSffl*KtfA3ftTl^*. ZZX\ mutagenic pr 
iraertt*? h ©selection primer tH— &±lZ&&t 6<fc 5 flSMrL/io mutage 
nic primer©EJil*ia 2 5 o HlfL /-mutagenic primer©5' 35iH£T4ki 
nase"C'J >Bftft hozfa h s-'Mift -?Tsite directed mutagenesis 
tt*>\ selection primer i LTSspl/StuI selection primer (7 
r^vi/TttR) £fflWco ^n^o-X^o^Tffi&EFlSrlilgU itt 
0M##A3ttfcKun i t z £ r-V -f > 1 Ufc 7* 7* i K*pT 

K325fcUfc. 

(2) &£UT iafe^- (Ep 1 - UT ISfc-f) ©*-fey h<fc 
?#£nfcpTK325£EcoRI fc JC/Pstl-CffiftLT 3 ' iMtfcUfcNfc^T*?- K 

ttflOStSKun i t zSK^ > 1 El iRUc 0 *KpHH306£Sphlfc 

EcoRlTflKtL-CS* ««ai^:Kun i t zfi h' / 4 > 2 
EHRL/io.-tUTKun i t zfflhV-f > 1 ±©Pstl«f-f FfrbKun i t z32 
Fy-f >2±©Sphl1M hHirlBlS«**DNA*H«Lfc 0 cn-i3#tEc 

ori *fkLfcpuci9 t*a»u itt©&suTi ae* (Epi-uti ae*) *a 

^L^pTK332*»fco 
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(3) e+TBftJBSr?^; K©flf« 

pTK332£EcoRl ^LTf#^ft^ft&S2&£UTI l£^-y I^M7*7a 
; KpA0807N ©EcoRI tf-f H:1$£U Epl-UTI M^X; KpHH334*ft«L 
f: (12 6) , 

(4) aat*©fl£«fcj:tf*©tttt 

Epl-UTI M^7 7; Kplffl334**IIM**Stul?»rt:U fS&ffl 1 J: C c 2 t 
Ett{:t**TlgB#GTSll5t*£fc»1EftL/Co 

1 ©2 xYP-2«r»J -fcn-;uJfJfcKlO%ttgl30 , CT2 B **gg4?6 
**tt£a&LT»6ftfc#*±»K-3l,*T, ##0>J2> 3 b 

tact-rUTI Cifc^Tt h»+«i5^^--tfll#gtt©it»^H$T*- 5 ^o 
( 5 ) Epl-UTI <Z>B**S±flt*<9(Z>fll8 

i**±»3 7 0 0m 1 £4*CT7 0 0 0 r pm, 30#IBI (TOMY Nol 
7 Ro t o r) a<C4t, »£ttfc±i»£0. 4 5 umffll (MILL I P A K * 

2 0 0 ; 'J*7-MPHL 2 0 C A 3 ) TttiiSK I 0kD*7 h©ffi#»aiK 
(FILTRON MINISETTE™ 0 S 0 1 0 C 0 1 ) T7 5 0 m 1 :: 

ftttLfco 0. 4 5 tfmlRaiii&©*#±»cDUT I*tfl*2 5. 6 u/m 1 T 
**K Mtt*±JR(* 9 9 . 2u/mlt*o/:„ MttS±j||(:, fcfiJI 2 0 
mMfcttSJ-jKCaC i i 1 N-Na OH"CpH 8. 0CJlfiL£ 

o COWfitt^Anhydrotrypsin-Agarose* 5i» (0 2. 0x2. 2 c m) iti^jjQ 
L#i»*®££5 0mM Tris, 2 0mM C a C 1 , £*r«ift ( p H 8 . 
0)&tf50mM Tris. 20mM CaCI 2 , 2 5 0 mM ^>X7; 

(pH 8. 0) i»*®#£0. 2N HC1. 0. 

2M NaC 1 TfclflLfco *{flBa , *5 OmM Tris. 2 0mM CaC 
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1 : tlTfcffi (PH 8. 0) KSfff Ltr> h 'J 7 U y 7* 1 0 "CStf Lfi5S3o a oi: L 
fco fcfitScDUT I 2jflEI*2 1 6 0 u/m 1 T£>9> * 7 i-MMcttTS® 

ft8iD a a©SDSSfl#<lfr'<*-->li, 20. 9 k DC£'<> K^/tU 17. 
lkDi:v^t-/^K^L/:, 2 0. 9 k D 1*7 ; J SEW-h£££*ST 
hK>. 17. l kD{iN**©2 27 S y»*<^*L"C*>*0, i^-rno* 

(6) ftfiEp 1 -UTI©tttt£*r 

®ftS!Ep i -ut \<Dmmwm%& ck i ) 

ffiSEp 1 -UT I 0&m* CK 'jy->> t h) , * » 

a*©»K©Ep 1 -UT l*(*tB*fc*25r?lO»BI5£*tffc*^ S« 

fc, i#£nfcfc*A>£Dixon Jay h */:liLineneaver-Burk ®2&:/uy Mr 
<k 0 K i tt^fe/co Sfc£©«li«(*««ttA£flH\ £5ffl* h y >ci* 
S-2222 (k a b i ttl2) > $?*#X7X*--t?t::iiS-2484 (k a b i ttS!) , 
y^x? xrii S-2251 (S-ffc^BfltfJl) tJHv^o 

^> MJ^^Xi2 OmM CaCl, . 0. 1 « h 7-T h >X - 1 0 0 . p 
H3. or 6. 3 x 1 (r'MKWRU:. > h 'J 7> >* 2 0 a 1 & 
««AT1 0--1 O-'MKfl^WKfcflLfcUT I£t*8 0 1 fcftl*, £c 
*f«iftA£2 2 0 ^1 ttUtZ 1 0 u 1 JOiL^o 2 5*CT 1 0#IWKl£8L £5 
£«C5mMK£3*i:i$»UiS- 2 2 2 2 £ 1 2 0 u 1 tfcl* 3 0 u 1 Sn*. 
> 4 0 5 nm©i»tt«£«l*WKM£Uio 

t h h »ji/>>li2 OmM CaCl,. 0. I « h?-f h>X- 1 0 Otf 
(pH3. 0) T 1 x 1 0 -'MKtfflL/Co £»t h M 7*>:/ft2 0 a 1 

(is «*ttA-ci o-~i o-'MioMMMMafcUT is* 8 0^ i £Jra* 
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, Xi:fllifiA«2 2 o u l itz\tz i o u l fliUfco ctt^Jiiet?-/ h >j 7' 

»t*X7 7^-t'li, SSS«[BT- 5 x 1 0-'Mi:^U: o t«Lf:i7X 
*~fe"«2 Oi/lC, MR AT 1 0- 5 ~ 1 O-'MCS^fiKirft&UiUT I 
fc<*8 0 u 1 fcfiD*, f ICMttA* 2 40tfl*fcli 290jul £}JO;t^, 2 
5'CTl 0 #fy|£ti><2L *EfcttH4mMH2 5KDMSO/3R«*i:SJI¥Lfc 
S-2484*1 00juI*fcl*50tfl 4 0 5 n m®"R3£K£«*tt 

0 w 1 MftAT 1 0" s - I (T'MKfl^aKKftflU-UT I tfctfc 8 C xi 

1 fcflO^U KdMttA 1 8 0 zz 1 ^JjDX^o 2 5'CT 1 0#HfiE&ift % *£l£ 
ftK, 5mM*/cli2. 5mMJ:HB*lC»PLA:S- 2 2 5 1 * 1 0 0 1 » 
X.. 4 0 5 nm®i»£K£tt*tircff£L*: a 

3 4CttCIEp 1 -UT I OK itt*, RttcmLfc Intact-rUT 
I RtfUmMUT I CD«t*{C/TL/io »4«k Lineweaver-B 
urk ©2^7*0.^ hckot^ <e©fflj©fftt\ Dixon fu v H:i,t$* 



WO 96/03503 



PCT/JP95/0U49 



£4 




mmm%mz& (k i : 


n M) 




iiuaci rui i 


Epl-UTl 


r ') j y s s ) 


0.21 


0.31 




Y^zfi/y (th) 


3.9* 


6.3* 


6.4* 


> (t h) 


770 


460 


600 




3.6 


1000 


0.57 



a4KSLfcJ:$K, ffi#fiH*#UT icDKun i t zS >T > 2ffl«c«a 
Hf Sisfrn* h Vfi/yVfvXi >Ktf LT«, K i ttte^&SUT I > 
Intact-rUTItEpl -UT I fCtt««H«©«fi -> fc©«:» U 
RfjS^Kun i t zfl K/-f > 1 IUBHT * if *)n5»f«X7^^ — t: 
(CtfLTttKu n i t zSK/* > 1 ©Stt+4>i:M*ff-5fcEp 1 -UT I 
l*35«£UT I «fc0 M 1-?-* lntact-rUTlin4t-/-K 
i fil^/b$ < « *)fi»tt©_t*J&<ttai>«9*ifc. 

«*A-e*i?*nfcEp i -ut i»« (2 x i o-M) &tf^.**suT i 

( l- x l 0 "M) &8 0 u 1 »*jftA-C3 3. 3mMri>£l. 6 7 MS 
X&ticZ£ftftUz9o7 i >T (t*7>ffX?tt8) 120a ISA 

U liSTl 0 ^IfflSt&^-fr^o ftt^T, «-SE&jff«w7K*"»»L/- 1 0 OmM© 
L->f-^"-> (7-*5>Tf-X^tt») £1 2 0 u 1 Sin LT£££*ii: U £ 
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?fi?l£B(:&A?Lf-# c f 3 3$x5X?--t: (5>:i 0"M) £ 2 0 u 1 ftjJjO IT 2 5 
*CT 1 0 tf^o ftC, 2 5 X> DMS 0 C£J!? U; 4 rr.M- 

OS-2484 (kabittK) £ 1 2 0 ^ 1 M l/££Mlg£#7t7t«ft ( 4 0 5 n m 

S2 7 ?D7 s >T(cior»<k^n^E p 1 - u t i sa^^s/ur i 

Ob H»+*X7^^-Hflfi#J:*fr4»#*/TL^o 02 7+cfc;+-5 8iffFII 
S$l±, > b b-^-^McDStcMJfKStT*^ > b b? -tf^t: 

VKDBLZWX&OH'jHDte (%) tltzti, 0 D7 i >T*»{t-T > b b 

-©HWiiat-r ?07 i >Tstfk>r >bb"^-cDia*$oti]^ («) ^ 

L"Cl^S. 02 7(=^LfcJ:9K, Sl£$*fc^0 7 i > T©»J££iSi < f 6 ir 
, 7ayi >T»<tUJ:oT***CDXa5aUT 1 ?lil?*3$X7a*--t?fflS 
7§t±#<£TUc©<:*tLT, Ep 1 -UT I TlittMSttiiftT Lttfr o fc 0 

tjUu^ UTIC7; y»E*l©-S5£fife©T ; J »"CaftT -5 C t o 

T, ^MUT K I n t a c t - r UT I h >J 7 i/ > RL*iS£ fc J: 

&SUT I Kit^T 1 1 n t a c t - r UT I IZit^T 4 t - ? - i® 

E p 1 - UT Hi, &fi*©^*MUT I ©N**tfr£ 3 6 & (EI 5 *B) od 
*x>#.f v o>r m**©^£SUT I©N*«/>^3 8ft (135 

o>fti>^7xiA77i>i:W$htiil3, ccaftci^TS 

\HzM<t+Zztfrtot>tiz^zt)\ 0 2 7i:^-r<k?(:E p l - UT 
I<D8+*if X*— t?H»iStt«5c«{fiUT I Cifc^T^o? • >T&<b:i 

P 1 -UT Hi, MLTfl£«-r*wfca<||ftaft*. 
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$ffiftl5 N*JS2 1 7 i jmX*&&MUT I («7\ E p 1 - d 2 1 tt-j 
( 1 ) E p 1 - d 2 1 lli^^t 7 h rt 

SSIftM -CftStlfcpTK 3 3 2£E c o 5 2 I StfE c o R I fcTiflffcU 
^^-DNAOEcoR I 8frK*2feCF(~K u n i t zfl K*-f > l cDN^SMi: 
M$n/;2 1 T ; yfi*««£a- K-T* 5' ^Sffi*$^l^:UT I 
Eco52 I-EcoR I BffrfcfcigiRLfc. 

SUC 2 : ;7i-Mtm 1 5 K^LfcaftDNAfcttfflUco JfcKun i t 2 
S Ky-f > 1 ©N**«i:ttfin£ft*:2 1 T ; Kf * 5' 

•5Eco52 If-f F *T©««Ji, -ttK»Sr**JJcDNA****-5fcP 
vuN*-T h£?6ffe£ L/c (0 2 8) o Cft£4#£«*SU Epl- 

d 2 1 itf£-P*ffll*Lfc75* 1 K p H H 3 3 6£ft«Uc (0 2 9), 

(2) e+Tl»§36^^5^i KOffcfc 

(1) TftZtltzpHHZ 3 6^Ec oR \ m<tLZft$ntzE p 1 - d 2 1 
itfc^fSfc^Xi Kp AO 8 0 7 NOE coRIt-f H:*I»U St®.?? 
KpHH 3 3 StfMJLfc (13 3 0) 0 

(3) »«*©ft*fc*tf*©tttt 

Ep 1 - d 2 IBS??*; K p H H 3 3 9£»H»*S t u ITftttU H 
ttffl 1 «fc 1} 2 tmmz e+TRB« GTS1 15<*«K£ft Lfc, 

1 © 2xYP-2^r'J-frD-;l«fi|!(C109<tt8L30rT2 BIBI*#^ &SK4 96 

Ktf Si-Jin**!!* *y-;u£3Siniu lei^orT-s biw**u/co 

#$nfc*«_hflHi, 1 T»£n^*a$©lntact-rUTI Ktt^TH* 

Jit h^.Hix^^- b*lfi*ei4*^Ufc a 
( 4 ) E p 1 - d 2 1 0»Sfc*J:»a>£©mfl! 

*ii»2 0 0 0ml*4 , CT 9 0 0 0 rpm, 3 0#IB1 (TOMY No 9 
Rotor) iSn>&, W>tltz±mG0. 4 5 wmfll (M I L L I PAK" 2 0 
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0 i 'JtfT-MPHL 2 OCA 3) TBiSLfco ftift* 1 0 kD*-y h©RM* 
aR(FILTRON MINISETTE™ OS 0 1 0 C 0 1 ) T 1 0 0 m 

1 cgttft, 5 OmM Tr i s, 20mM CaCh ^i^;5/g« (pH8 

: 0) 1 0 L(C*tL/Ta«fLfc 0 »»»0«*±»OUT I Affili2 3 u/m 1 
"C*ofc 0 aflf&©B©*Srft±?fr£> Anhydrotrypsin-Agarose^ 7 X* (02. 0 
x2. 2 cm) Jlj6ttL*iR»B^*5 OmM Tris. 2 OmM CaCl 
! tWStt (pH8. 0)£tf50mM Tris. 20mM CaCh, 2 
5 omwoxr i yy$G&fo (pH8. 0) i&3ii#£o. 

2N HC1. 0. 2M NaC 1^1T*jft"C*aiL^o »fflB***«*€-ffl 
^T3tfrL-t:>h'jru ^l 0 TB«L «««?«<!: L/c e ftl!!o a o©UT I affia 

2 4 4 0 u/m 1 X&^Ko 
»fi D a o©SDS«&*Il'<:?->(i, 17. 7kDC$/<>K^U:, ?/: 

(5) ffi&Ep 1 -d 2 10t?M*#*f 
(D«SE p 1 - d 2 1 ©BSHSttMSft (K i ) 

fiffiEp 1 - d 2 1 cd«.«B* C b <)zTi<> hh) , tFy^;> 

> b h»*#x 7 catTSK i tf£*ai>£o 

a*©»S©Ep 1 — d 2 l*fciB*t£*tt* f n25'CT10ftlB!&£&, $ 
»£2 «OBKTjSJ0L 4 0 5 nmft%K*2lfcft(csrcU 

fc 0 ft^fl/ciMJ&telfcJ: 9, Easson-Stedman:/o -7 h (J.G.Bieth Bull.europ. 
Physiopath.resp 1980. 16(suppl.) 183-195) , Dixon ~Xa y h J /iliLineweab 
er-Burk ©2^07 0 K i B**a&fc 0 fil£*©tt««i LTIHMlA 
ifc*BttM7i/x:ii S-2222 (Kabittfi) , m*7X^-tfi:ii 
S-2484 (Kabittfi) > 77* * ><:ii$-2251 (*-<fcMStt») 

h U 7->>li2 OmM CaCU. 0. 1 *> h 7-f h >X - 1 0 0 

s 2 
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?gft(pH3. 0) T'6. 3 x l o -'MKfcflUc. > h ] ) ~f ! s >ft 2 0 

u 1 <-> £*ftATl O-'-l 0-'Mi:ll»fi(f^t/:Ep 1 - d 2 1 fctt 8 

0 u 1 £CS»ftA£ 2 2 0 w 1 t tilt 3 1 0 a 1 tOXf-o 2 5*CT 1 
0#fffl5£*&> S-SESfti:, 5mMKM*K»»l/fcS-2 2 2 2 £ 1 2 0 xz 

1 *fcli3 0 1 4 0 5 nm0i»3fc8£ai*WKM£Lfc, 
thh'jy->>li2 0mM CaClt . 0. 1 % h y 4 h > X - 1 0 0 

M (pH3. (DTUi 0- 7 M{C*^L^o Sttt h h Vfi/yi&Z 0 w 1 
»*«[A-C1 O-'-l O-'Mca^ftK^L^Ep I - d 2 1 tfc# 8 0 ju 

i ^jn^t> 5csarftA£2 2 o i tfciis i o zi i jjd;L^„ cn^^K* 

x5X*--tf«2 OfflK, SUttAT 1 0" s -l (T'MK^MKfcflLfc 
Epl-d21*(*80tfl £UD*. «*fcA£2 4 0 « 1 *fcl*2 9 0 a 1 £ 
JO^fc. 2 5 *Cr 1 0 ^IBIfitE:^ £££ttK, 4mMK2 
7KJ"»«?t/iS- 2 4 8 4 £ 1 0 0 u 1 * tell 5 0 /u 1 4 0 5 nmCl 

>tt, S»ttBT8 x 1 O-'MKlfrHLfc. fctfL*:/?* i 4 
0 u 1 SfrfcATl 0" s ~l O-'MCM* UiEp 1 -d 2 It* 
<* 8 0 u 1 IClWritt A 1 8 0 ju 1 *lmx./i a 2 5*CT I 0 £IB5£Stfc 

s #SC5tt(:5inM*/ctt2. 5 mMKi!5;9*Ki8f?L/cS - 2 2 5 1 *10 0 
u 1 In*, 4 0 5 nm©i»:>fcK*«l#ttKiMSLfc, 

tf) rc*tf p 1 - d 2 1 ©K i ±E©iWS*frTT(5l«{:iM 

SLfc I n t a c t - r UT I> *&BUT IStfEp 1 - UT I OK ittt* 
KjFl/fc.'*5»K * 1 ^EL/cttliEasson-Stednan^o-/ *2£i£L£ffi 
(i, Lineweavcr-Burk ®2fc:/a-, H:<fc^T#&, <e©ffeOttl*Dixon 7a 7 
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£5 



ff*B*ttff£tt (K i : n M) 

mm — 

^SUTI Intact-rUTl Epl-UTI Epl-d21 



b U "7i/> -y) 0.010" 0.015" 0.015" 0.0094 " 



h 'J 7->> ( t h) 3.9 mi 6.3 * 2 6.4° 0.79" 



~f 5 X i > ( t h ) 770 460 600 990 



fftfSfci-?:**-^ 3.6 1000 0.145 0.093 



ftx.i:,totML/:UTI (Intact-rUTK Epl-UTI, Ep 
1 - d 2 1 ) <DK i ttli^SUT I CD*nK*fUT 1 /5*£ 1 . 6f§OiSffl 

\z$>itzti\ »tf^X7^^--tf|fl#(:MLTIi, Ep 1 -UT I 

1 © 1/2 5, Ep 1 - d 2 1 Tl/3 9 tlWCK i i»*</M < *J HSFdfeco 

®» 

5 OmM'J >BJStt& (pH 7. 0) T 5 juMK»R3nfcE P 1 - d 2 1 S 
tf^fclSUT l#2 5uH:, ^a««T2 OniM^i 1.28 /*M*TStt5 
fgfc*L£?o-7 $ >T (^*-7>TTX^ail!) €-2 5 u 1 ML, 1ST 2 0 
£Wfi£E3 fc^T\ «-Slc:«i:2 0 0 mMOL - / ^*->7K&tt£ 5 0 
u l»LTg£c*fflht"CaattAT9. 4 x 1 0 -Me****, *©4 0 tf 
1 II, BMAU0 tf 1 , &Cf»»jttBT2. 5 x 1 0 - 7 MC#flt Itz t V 
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i£xv**--tr£2 0 u 1 MLT 2 5 *CT 1 0 fl-IHfir&S-ttfco *filc- 
sBE*- 2 5 9<DMSOi:£l?L/c2mM0S-2484 ( Kabi tfcll) ^50^/1 flsJJB L 
. 2 5 'CT 5 ftlBfiffift, 2 0 MRSfc$ft£ 7 0 a 1 Jn;LTfiIc?*rlta 4 0 5 n 

£6C. Ep 1 - d 2 1 at/^^SUT I cfcl^t hff* fx5 X * — £ 
14A<8 0 «^i8fft5;o7; >TO»a»K*^1" g ^&MUT I !itt©fi-) 
ftWC5teS '-So Ep l - d 2 l Kfc^"CI*, Ep I -UT I tm&iz 

£6 





3^«aUT I 


< 3. 2 //M 


Ep l -d 2 l 


< 4 0 0 #M 



*M0I6 Ep I - UT 1 £8t*fcJ:tfEp l - d 2 l J«*oWH#ii:li 

fSfcflU (4) -C#£ttfcEp l -UT U8a*<D*»±»tt*tfJ:*l6«5 
(3) TfcfcilfcEp l - d 2 l *8U*©*a±*Ko^T, fc&SSUTI© 
&S*£ffir UT Ifttt KJ:**:/ K-f -yf-EL I SAft-CM£L 

fc a tt*>\ ife»*C'7^k-W4 1 i'^-l:7fi?>D (VECTOR LA 
BORATOR I ESttS) , attMK^***;^— tffflfcfc* ? hO (tt 

IC-jfc. aW^ti ^ *-t? ?7AfXtt >MCC/3 4 0 MKII (Flow L 
aboratories ttg) TfH\ f-^OB»fi:iiASOFT (vers.2.12F. BioMet 
allicsttK) tffl^fc. 
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*©£*, Ep 1 -UT I 36«1*©M-till+K(* 1 Omg/L, Epl-d 
2 1 ©£5it*©«SJ:if 0. 7mg/L©&&$MUT I 2 
1 T ; yflto^ttSUT I ©N^T^ K©*r*i:j; oiBSli: 1 4£3I©S*< 

UTI©N*^^Ktt»*H»»ttcCTr*;t^<, it£ 

+x$i^mz an * »a*©it*(;*4r -set n*. 

H»0»J7 »M7 7X3*»«:J:4 38a*©ifc« 

*iSfl6i:M^ 217; ,/Bfr£tt$UT I ©NJfc-^T'f- KfcfcoE p 1 
-UT I li, *ft£fcfc4H»Ep 1 - d 2 1 KJtLTit£*I*ttn*jIi:$Sa 

ft»{W4 (4) t»W;Ep 1 -UT I Mtttt&tf(:*Jtfl 5 (3)T» 
iftfcEp 1 -d 2 1 M^2m 1 ©YNB«FJftlCttSLT3 0*CT2 BRflfc 
*Lfc. itl* 1 0 Om 1 ©3 xYP- 2«r»;«to-;HjJt ( 3 9< Yeast Ex- 
tract > 6 96 Peptone, 2 K glycerol) \z 1 m 1 fottBLT, 3 0*CT2 
HflMHMU «*6 0 0 nmC£i?*m (0D# M ) 

«l»fr^ULfc», #*©0D,„ *#2 5 0SK(CJ l x-5«k-5«:2 xYP 
- 4 %/ 9 J-)\,*b& (21 Yeast Extract. 4* Peptone. 4X methanol )(::!»* I 
/Co in&€'<9 7A'ff300inl «=ft7 7^3i:40mlfoAn, 3 O'CTl 5 0 
rpm, 7 2IMM«Lfc. 2 4 ■tflft£M€M£ U *fc&HM£fli©ift 
*±J»*@JRLT- 2 0 'CCftttftff Ufc. 

J: 7 i:/Tt 0 
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57 



£p1-UTIfc < El> f Ep1-<i21 g)«Sg7 7 7 aflHI 





Ohr 




24hr 




48h> 


72hr 


«sesuT i 


0D„ 




(mg/L) 


oo„ 


(mg/L) 


00^ Ml 

(mg/L) 


Epi-uri 


295 


365 


193 


329 


197 


305 236 


Ep1-d21 


273 


353 


2.9 


337 


3.6 


318 3.7 



Epl-UTI J83U*©**±i»+Kli2 3 6 mg/L, E p 1 - d 2 1 189. 
#©±»*{ll±3. 7mg/L©*MflUT I#*a^ttfc. TttfcS, 2 1 
T $ y»fr£tt*UT I ©N*^7f- K©W*KJ:9»MK 6 3«©2*<B© 
UT I ON^^^f- S»a*©lt*K*5r 
-5 C Hifitt 6 ©KB**** 0 fcSi;:**!^* tlSJ»Jll£tt fc. 

p 1 - UT 1 BSUfoK *ft*fcfctti^Ep 1 - d 2 1 »3U*KitLTJfc3l*{: 
£L < fcft* £li> MOT«ft**»?©***fr«*ltT* c 

a*©**#TOfcc *©?**• 

##011 77^f^ ?o— fAfitrUT I &{*©iis 

*l*35«flUTI^FMPfiHtfl:*^D7r-f > (£{fc£X£fi) C@ILfc7 
7* ifw-*5AKTO*** 0. 5M NaCl-0. 1M M*(pH 

7. o) -c'ft**, o. lMrysoM (pH2. 5) TfcWLfco 
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tt50u/mli:**LfcUT IttfttOO u \ . SKISfrft CO. 1M Tris-HCl. 20mM 
CaCh . 1.5mg/ral Gelatin. pH8.0) 1.6raU 100 ut/aUzHtH Ltit J • M t* 
>>200 1 £jgftL5 #lffli&S<*, 5mg/mlO L-BApNa (N-a-Bengoyl-L-Argin 
ine-p-Ni troani 1 ide) 1ml £fift LIE«K 5 £HfilE*-t£fc&, 5cc:&(:2 0 9? 
ftK* 1 m 1 £g*0LT£l££ita6405nni ©RfcflE*MJ£Lfc, UT I [J5±f£ 
CSHMTfttfU K 'J 7*^>li20aiM CaCl 2 . 1.5rag/ml Gelatin, pH3.0 Tft 

3 th if «firx 7 * 9 - -tf Hl#Stt©«g 
8HM&AT9.4 xio-'MCf^RL/i-f > t 4 0 a ] CgffftAg- I 

1 0 it 1 JlQ*., «»£BT 2.5xiO" T M(:*^LA:»t^X7X^--t:^2 0 ^ 
1 JJ0*.2 5*C3 0^W»atL/c o fcK2. OmM S-2484 (KabittS) / 2 5 % 
DMSO£5 0 1 JiD* 2 5*C?5#IW££», 2 0 7 0 ju 1 tin*. 

TSEfcitai) 4 0 5 nm©ift*atfc«fcLfc. 
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»jJc©ISffl 

1. Sctth'J^^W>tt7-OKun i tzIK^>107; /fl*E*l£ 

2. Rtth'J^i'>'f>tb^-OKun i t zfl K> -f > 2<DT « yKK?i|£ 

laoKun i t ziF^>©7; yaEfl£ffT55SH£ 
^w>te;-o, fcfc i aoKun i t za K>-r >©r 5 ygiE 

6. 4"±< HTE^I®7; yBEfl£Wr*Ci:£#ai-f <58r&*'J^7' 

Cys-Gin-Leu-Gly-Tyr-Ser-Ala-Gly-Pro-Cys- 

I 1 e-A 1 a-Phe-Phe-Pro-Arg-Ty r-Phe-Tyr-Asn- 

Gl y-Thr-Ser-Me t -A la-Cys-G 1 u-Thr-Phe-Gl n- 

Tyr-Gly-Gly-Cys-llet-Gly-Asn-Gly-Asn-Asn- (SC 1 ) 

Phe-Val-Thr-Glu-Lys-Clu-Cys-Leu-Gln-Thr- 

Cys 
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Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-lle-Val 
Arg-G 1 y-Pro-Cys-Arg-A 1 a-Phe- I le-Cl n-leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Va 1 -L eu-Phe-Pro-Ty r-G I y-G I y-Cy s-G 1 n-G I y- 

Asn-G 1 y-Asn-Lys-Phe-Tyr-Ser-Gl u-Lys-Gl u- (*C I f I ) 

Cys-Arg-G 1 u-Tyr-Cys-Gl y-Va 1 -Pr o-G 1 y-Asp- 

Gly-Asp-Glu-Glu-Lcu-Leu-Arg-Phe 

Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr-Ser- 
Ala-Gly-Pro-Cys-lle-Ala-Phe-Phe-Pro-Arg- 
Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala-Cys- 
G I u-Thr-Phe-G 1 n-Ty r-G 1 y-G 1 y-Cy s-Me t -G 1 y- 
Asn-Gl y-Asn-Asn-Phe-Va 1 -Thr-G 1 u-Lys-G 1 u- 
Cys-Leu-Gln-Thr-Cys-Arg-Thr- Va 1 -A 1 a- A la- 
Cys-Asn-Lcu-Pro- I 1 e-Val -Arg-Gl y-Pro- Cys- 
Arg-A 1 a-Ph«- I 1 e-Gl o-Leu-Trp-Ala-Ph«- Asp- 
A la-Va 1 -Lys-G 1 y-Ly s-Cys-Va 1 -Leu-Phe- Pro- 
Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn-Lys- 
Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- «IX) 
Cys-G 1 y- Va 1 -Pro-G 1 y-Asp-Gl y-Asp-G lu-Glu- 
Leu-Leu-Arg-Phe 

6 0 



WO 96/03503 



PCT/JP95/0H49 



~8 0^rftAMC£tt©«F8#y ^7* Ko 

Ala-Val-Leu-Pro-Gln-Glu-Glu-Clu-Gly-Ser- 
Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- ( ^ tl) 
Lys 

A la-Va 1 -Leu-Pro-G 1 n-G I u-G I u-G 1 u-G I y-Ser- 

C 1 y-G 1 y-C 1 y-Gl n-Leu-Val -Thr-G 1 u-Va 1 -Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-G 1 y-Pro-Cy s- 1 1 e-Ala-Phe-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-yet-Ala- 

Cys-Gl u-Thr-Phe-Gl n-Tyr-Gly-G 1 y-Cys-lle t- 

G 1 y-Asn-G 1 y- Asn-Asn-Phe-Val -Thr-Gl u-Ly s - 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

A la-Cys-Asn-Leu-Pro- 1 1 e-Val-Arg-Gly-Pro- 

Cy s-Arg-Al a-Phe- lle-Gl n-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Ty r-G 1 y-G I y-Cys-G 1 n-Gl y-Asn-G i y-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- C^IV) 

Tyr-Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu- 

Glu-Leu-Leu-Arg-Phe 
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l 0 ©^-fttrtM:S£i!^ojff^g*•<;^7 , ^ K. 
SEfl €• 5 C <h t "T 5 D N A . 

I 4. ff$®ttB I 3ieiK©DNA£#Wf SCi^atTSA;? *- 0 

l 5. 2f$<Z)«!Bl 4Ett©^?*-TJBK£»3ttfclBtfc»<* 0 

l 6. 3ff$®JCBl 5EttO^»lEft»^««LT, »*eD«B 6 - l 2©i>T 

&E*I©5' TE* (II) <0T;;tBWt3-Kt4*ieWi 

Ala-Val-Leu-Pro-Gln-Glu-Clu-Glu-Gly-Ser- ^ 

G l y-G I y-Cly-C l n-Leu-Va I -Thr-G l u-Va I -Thr- 

Lys 
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it it : # >'fl*^iuffl 1 8 //'.tax '.nf: : ft^tt4tf>8HHl.:t SCSI L. f 1 £L) ) 

1 O0l'rftfr<:Ett©§r«#'J*<7f- K 8 

1 4. I^ll! 3E«0DNA**?rrSCfc£1$*i:'f3'<**- ( , 

1 6. ft$®ftBl 5EUtf>J&1f*uatt£fctLT, m*©ea6-l 2CD^"T 

- Kr**$EW©5' **f!K, T£5t ([[) ©T$yBE?!£:3- KTS* 
£W& 1 1 Z ? o r T — frV > t tf * - CD &a*5ft$&. 



Ala-Yal -Uu-Pro-Gln-€ 1 u-G 1 u-Gl u-G I y-Ser- (it;n ) 

Cly-Gly-Cly-Cln-Leu-Val-Thr-CIu-Val-Thr- 

Lys 



1 8. (ilftl) iMSa^^-^WMiMl^^-, fcitfilS 
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N-linked 
Sugar Chain 
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